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< pe ULTIMATE end of science is control. Energy is useful 
only in proportion to the perfection of its control. 


Electric energy is supplanting other forms because of the preci- 
sion and simplicity of its control. 


All control is accomplished by interposing resistance and then 
adjusting and regulating this resistance. 

In most electric circuits this resistance is in the form of resistors 
and rheostats. 


We make resistors and rheostats for every possible use and every 
one meets the six conditions vitally essential to the satisfactory 
control of electric energy. If you have a control problem please 
give us the details and we will undertake to furnish the satis- 
factory answer. 


Ward Leonarc 
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The six 


vitally essential conditions 


To obtain satisfaction in control of 
electric energy, resistors and rheo- 
stats must be: 


1, PERMANENT 
2. COMPACT 
3. CONSTANT VITROHM 


\ 


4. CONVENIENT ( “ RIBOHM 
5, ACCURATE | 


6. FIRE-PROOF 
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The Real Meaning of 





AVE you old friends like these Y 

Is Weston dependability one of 

your assets? Here are four 
Weston Instruments that have meant 
safety, assurance and economy to the 
operating staff of a large southern public 
utility during an average period of over 
a quarter century. 


Long since superseded by improved 
models their dependable precision has 
provided uncounted hours of confidence 
and security. Checked against labora- 
tory standards after long and arduous 
service they showed the same accuracy 
as when new. 


Weston dependability means an absolute 
confidence in electrical measurements 
over any period, under all conditions— 
a length of service that absorbs and 
makes negligible any slight difference in 
first cost—a dependability that is unique 
and inherent in Weston experience, 
Weston quality, Weston products. 

Write for the latest Weston Bulletins on 

the most modern types of instruments that 

will give you the same unvarying life-time 


accuracy and service. Make an asset of 
Weston Dependability! 


WESTON ELECTRICAL 
INSTRUMENT CORPORATION 


13 Weston Avenue, NEWARK, N. J. 
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Pioneers since 15888 


WESTON Dependahility 


* 31 Years of Service 


The Record of this Model 1, 
D.C. Voltmeter. Sr. No. 4236 






30 Years of Service 


The Record of 
this Model 18 
Voltmeter. 
Sr. No, 1177 





27 Years of Service 


The Record of this Model 16 Wattmeter, 
Sr. No. 938 


16 Years of Service 











The Record of this Model 16 Wattmeter. 
Sr. No. 4553 



















ow 

























fA 






\ 


a 
Wi 

if aot 
IAG 













Hr TT Pl WG 
CATT A 4 


Published by McGraw-Hill Company, Inc, 


W. H. ONKEN, JR. 
Editor 





VOLUME 86 NUMBER 15 


New York, Saturday, October 10, 1925 





Muscle Shoals Power 


—An Army Engineer Speaks 


SOUND study of Muscle Shoals and its power is 

presented by Major Tyler in this issue. He shows 
a dollar ratio of four and one-half to one in favor of 
a wide distribution of power in diversified industry 
and agriculture from the government plants at Muscle 
Shoals. Stated in another way, the hydro-electric 
plant is worth $13,600,000 if used only for supplying 
local power to the nitrate plants and $61,000,000 if used 
in connection with steam stations and a large inter- 
connected system. The cost of the hydro plant to 
the government is placed at $36,200,000. 

The prospective markets for Muscle Shoals power 
are surveyed and placed in order of availability as, 
(1) the territory serviced by the interconnected trans- 
mission system of the public utilities of the Southeast- 
ern States; (2) new territory to the southwest and 
west, and (3) the government-owned nitrate plants and 
the local communities adjacent thereto. These con- 
clusions are reached on the basis of actual data and the 
application of sound economic and engineering analyses. 

It is to be hoped that this splendid report by a com- 
petent army engineer will serve as an accepted basis 
for a congressional decision in regard to Muscle Shoals. 
It puts on record the fact that the hydro-electric plant 
represents a cost of $550 per kilowatt installed, and 
at only 4 per cent this involves a fixed interest charge 
of $22 per kilowatt per year for the power. It shows 
the fallacy of wild statements about the enormous 
amounts of power available at a very low cost. It 
shows that only when the Muscle Shoals hydro plant 
operates on an interconnected system at a very high 
load factor and in conjunction with other plants can 
it compete with power produced by a steam plant. 
These economic and engineering data from an unbiased 
source should enable Congress to act correctly and 
quickly and thus make available to the South a much- 
needed unit in a large program of power development. 





When Water Fails 


“XPERIENCE in California last year and the 

«recent experiences in the South alike indicate the 
necessity of steam reserve plants on any large system 
which depends mainly on water power. Nature works 
in a eyele which in almost every section of the country 
eventually results in a water shortage. Conservatively 
managed properties prepare for this eventuality by 
installing steam plants. 

During September the Alabama Power Company 
reached a record daily output of which only 10 per 
cent came from water power. It was able to meet 
the needs of Alabama for power and in addition to 
Supply 21 per cent of its generated energy to less for- 
tunate neighbors whose own steam plants were 
macequate. Thus, despite a drought that has reduced 


the water in Southern streams to the lowest level in 
history, the Alabama Power Company has furnished 
service in full to its own customers and has helped 
its neighbors furnish service. Only forethought, ade- 
quate engineering and good management can enable an 
electric system to anticipate acts of nature which have 
the severity of this year’s drought. The lesson-to be 
learned is that almost every hydro-electric company 
must have steam reserves if service is to be maintained 
at all times. 





Great Revenue Possibilities in 
Residence Lighting 


OTWITHSTANDING the fact that residence light- 

ing has always been the bread-and-butter business 
of the central-station company, its possibilities have 
never been adequately developed or even appreciated. 
A sort of drifting progress has taken place year after 
year, but no definite goal has been steered for. A 
definite goal—that is, a standard of lighting which is 
justifiable from the viewpoint of convenience and com- 
fort—has been badly needed. When such a standard is 
established along conservative and practical lines it 
becomes possible through detailed surveys to compare 
present conditions with it. Both these things have 
been accomplished recently, with the result that data 
are now available which will perhaps startle even the 
most optimistic central-station executives and commer- 
cial managers. 

M. Luckiesh, director of the Lighting Research 
Laboratory at Nela Park, Cleveland, who has done much 
work along these lines for years, has written for the 
ELECTRICAL WORLD a series of articles which contain 
many interesting data. The first of these articles 
appears this week, and executives whose auditory sense 
is keen will certainly’ be attracted by the jingle of 
money. Mr. Luckiesh deals not only with millions but 
with billions of dollars of new business available in the 
residential field; yet close study of his figures will show 
that they have been arrived at from a conservative 
basis. Examination of this and the remaining articles 
of the series will reveal not only great possibilities in 
increasing gross revenue but what the author terms 
really enormous possibilities in increasing net revenue. 

In general, it is shown that, even with a conservative 
goal, the gross revenue from residence lighting in the 
present wired homes can be doubled, and at the present 
rates the net revenue can be multiplied many times. 
By adding a modern kitchen unit the net revenue can 
be doubled, and by increasing the wattage in active 
sockets only 100 watts or 200 watts the net revenue can 
be increased several times. In fact, if the lighting is 
raised to the conservative standard which the author 
has set up, the net revenue, he maintains, can easily be 
increased 1,000 per cent at the present rates. 

This is a bright future to contemplate, but the. pro- 
gressive central-station company will not be content to 
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merely to contemplate it. Not only are the immediate 
profits attractive, but the possibilities of improving load 
factor and particularly of lowering rates are not to be 
ignored. It is shown that development in residence 
lighting will make a lower rate possible and even 
desirable, because this will open the way for further 
development of heating, refrigeration and other uses of 
electricity in the home. 





A New Trend in Radio 


WO radio expositions were held in New York last 
month at which ten or more manufacturers ex- 
hibited receiving sets designed to operate without bat- 
teries, taking current, either alternating or direct, 
from the regular house circuit. This step in radio 
design has been expected, for battery elimination has 
long been held desirable and the commercial production 
of successful apparatus marks a definite trend in radio 
development which will be welcomed by the public. 
Requiring between 100 watts and 150 watts to oper- 
ate, this type of receiving set becomes a lamp-socket 
energy-consuming device of no mean proportions. For 
the central-station company each set added to its lines 
will probably earn as much revenue as the flatiron, 
while the demand is no more than that of a kitchen- 
lighting unit. Many electric service companies so far 
have refrained from the sale of radio because of the 
kaleidoscopic changes in development. The “battery- 
less” set, however, throws a different light on radio 
for the electric utility. It offers an additional revenue- 
producing load, the possibility of merchandising profits 
—and no doubt some serious servicing problems. 
Despite the last named, the central-station company 
may find it profitable, and perhaps even necessary, 
actively to engage in selling radio receiving sets to its 
customers. 


Ions and Electrons 


ROGRESS in electrical engineering today rests 

largely on an intimate knowledge of the phenomena 
associated with the actions of ions and electrons. 
These are new things to most engineers and are treated 
inadequately in the engineering textbooks. Yet re- 
search workers in a very few years have atcumulated 
a mass of data which in volume, in importance and in 
the rapidity of their discovery are unprecedented in 
the annals of science. 

Electricity is now known to be atomic in structure 
with the smallest possible unit of charge an electron. 
This electron has a mass which is entirely an elec- 
trical effect and thus becomes a fundamental unit of 
matter as well as of electricity. Likewise fundamental 
researches have shown that electric conduction in gases 
and liquids is due to ions, which are atoms or mole- 
cules which have gained or lost one or more electrons; 
and researches in radioactivity show that the chemical 
properties of atoms depend completely upon their elec- 
trical charges, thus giving an electrical explanation for 
the various reactions of analytical chemistry. 

These discoveries afford new and sound knowledge 
for engineers and open virgin fields for engineering 
developments. Engineers who desire to know and 
analyze the behavior of cables, insulating oils, in- 
sulators, composite dielectrics of all kinds, the phe- 
nomena of air breakdown, insulation in general and 
even metallic conductors must approach their work 
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by first studying the research data of the great scien- 
tists who have dealt with electrons and ions. But in 
a larger way the new science opens a new future for 
civilization. Heretofore mankind has lived by using 
the material wealth of the world, which is known to 
be limited. Now through the use of the new know)- 
edge man is ready to utilize the inexhaustible energy 
wealth of the world. It is not a wild dream to picture 
synthetic food and clothing, power and heat from har- 
nessed atomic energy and the control of the building 
up of any kind of material matter needed by mankind. 
Sufficiently startling results have even now been had 
by applying a fundamental knowledge of electronic 
theory to finite tasks. The chemical exposition just 
held in New York showed the great progress made in 
the application of new electrical knowledge to indus- 
trial chemistry. It is, therefore, high time that all 
engineers studied this new scientific field. Those who 
neglect to do so cannot expect to continue to be num- 
bered among the practical scientific workers of the 
world. 





Progress in the Theory of 
Insulation Behavior 


HE results of increasingly intensive studies of the 

properties of dielectrics and insulation are making 
it necessary to modify several of the older ideas of 
dielectric behavior. This is especially true as regards 
the influence of dielectric absorption on the properties 
of insulation. Up to within very recent years the 
phenomenon of dielectric absorption was considered 
by engineers to lie rather within the realm of the 
physicist, and no special importance was attributed to 
it in the design and manufacture of the insulation for 
electric circuits and machinery. It has now clearly 
been shown, however, that dielectric absorption is the 
underlying source of virtually the entire energy loss 
which occurs in insulation under high electric stress, 
and the old idea of dielectric loss as a hysteresis phe- 
nomenon has been shown to be untenable. Dielectric 
absorption is ultimately of the nature of a conductance 
and so, under alternating stress, causes a component 
of current in phase with the electromotive force. The 
failure to recognize this effect has lain in the difficulty 
of studying the magnitude of dielectric absorption for 
the short time intervals corresponding to the period of 
ordinary alternating circuits. These difficulties are 
being overcome, and the close relation between absorp- 
tion and loss is now clearly recognized. 

Of equal importance is the probable influence of 
dielectric absorption on the processes leading to break- 
down in insulation. We have heard a great deal in 
recent years of the so-called pyro-electric theory of 
breakdown. Under this theory it is suggested that the 
losses in the dielectric occasion internal heating, which 
in its turn causes an increase in the losses, resulting in 
a cumulative condition leading ultimately to break- 
down. There is much evidence in support of this theory, 
and it is probable that many cases of breakdown arise 
in this way. The theory, however, does not seem to 
be sufficient to account for the failure of insulation 
under short intervals of application of voltage—that 
is, breakdowns which are of an immediately disrup''ve 
character. It is at this point that recent investiga‘ ion 
of dielectric absorption seems to throw new li “it. 
Under Maxwell’s theory absorption is explained as ve 
to a mixture of two or more substances having /if- 
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ferent values or conductivity and specific inductive 
capacity. On first application the voltage will divide 
itself along filamentary paths in the inverse ratio of 
the specific inductive capacities. After a time, how- 
ever, the voltage will be divided in the inverse ratio of 
the conductivities. Thus, for example, if there is a 
wide difference in the values of the specific inductive 
capacities, for a very short interval certain regions 
of the dielectric may be strained beyond the rupture 
point. 

On the other hand, as based on the conductivities it 
may happen that the greatest dielectric strain arises 
some time after the first application of voltage. From 
this point of view it will _be seen that it by no means 
follows that all insulation should have a higher dielec- 
tric strength for short impulses and high frequencies 
than under continuous voltage, as is quite commonly 
supposed. In fact, just the reverse may be true with 
some materials. There is good experimental evidence 
of the correctness of this theory of the influence of 
dielectric absorption, and it appears that it is one of 
the most promising proposals yet made for throwing 
light on the highly confusing and erratic data often 
arising from tests on commercial insulating materials. 





Competitive Aspects 
of Central-Station Service 


N ADMITTING that electric utilities as a class may 

fairly be designated as regulated monopolies, over- 
emphasis is often laid upon the absence of competition 
in the conduct of such organizations. Self-seeking 
politicians are still prone to make sporadic attempts 
to throw dust into the popular eye by raising the 
monopoly cry and picturing utilities as modern octopi 
with hungry tentacles reaching into the homes and 
workshops of the voters to devour their substance. 

As far as the central-station company goes, all large 
consumers of power are at least potential competitors 
in their own field, and, in the words of Philip Cabot 
in the July issue of the Harvard Business Review, these 
industrial units, driven by competition in their own 
trades, have been quick to avail themselves of each im- 
provement in the power-producing art which the manu- 
facturers of electrical machinery have devised. Dis- 
cussing certain broad aspects of competition, Mr. Cabot 
maintains that it is competition from this quarter which 
has forced the utility companies to revolutionize their 
methods of production and transmission several times 
in a generation, with the result that through quantity 
production the cost of power has been reduced per 
unit by three-quarters. It may be added that the 
central station faces some form of competition in every 
phase of its service and always has faced it. Progres- 
Sive central-station managers have, indeed, built up 
their businesses in the full recognition of the weight 
0! competition. 

‘here is a challenge to progressive management in 
Mr. Cabot’s intimation in the article referred to that 
the central station is less responsible than the manu- 
acturers for the economic development of electric serv- 
© during the past twenty years. Studying the history 
of the industry, one may well concede that the desk 
of ‘he designing engineer is fundamental in importance. 
It .as been the birthplace of an enormous amount of 
tec nical progress, but without the operating engineer’s 
an -yses and interpretations of equipment performance 
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in the field the manufacturer would indeed work in the 
dark. In many instances it has been the demands of 
the utilities and the inventions of their engineers which 
have brought about developments. There is glory 
enough for all in the record of this industry, but in 
recognizing this the dangers of complacency, of easy- 
going administration, of indifference to enterprise and 
ability among employees, and of inertia due to auto- 
matically increasing prosperity, must all be guarded 
against. Competition plays its part in stimulating 
progress, but so does recognition of superior merit in 
the central-station family. So far as one can see, 
there will always be economic competition if not terri- 
torial competition in this field, and it will best be met 
by throwing wide the doors of opportunity to men and 
women of exceptional ability in the intensive develop- 
ment of world-wide electric service. 





Some Plain Talk 
from Governor Trumbull 


OVERNOR J. H. TRUMBULL of Connecticut, 

speaking the other day before the Electragists’ 
convention, made some plain statements on the subject 
of competition between contractors that should be writ- 
ten large before the industry. “The only way that 
the use of electricity in the American home can be 
increased,” he said, “is to put more electrical material 
into the home—more facilities and equipment. There- 
fore I have no respect whatever for the contractor who 
buys business by giving the smallest possible job for 
the lowest price, but I sincerely admire the man who 
goes out and sells an installation on a basis of quality 
and adequacy. Selling on price is not competition. 
It is ruination.” 

Governor Trumbull was speaking as a one-time elec- 
trical contractor, and he has put into these few short 
sentences a philosophy that is of very fundamental 
importance to the entire electrical industry just now. 
For the sales problem of this day among the power, 
companies is to increase the domestic load, and upon 
this rapidly advancing development the interests of 
manufacturers, distributors, retailers and contractors 
are focused. 

The trouble of the contractor has been chiefly lack 
of personal prosperity. This has caused him to do 
many economically foolish things, and those who have 
attempted his reform have been preaching against 
these same bad habits. But the contractor has been 
unable to see where to catch hold, even though he 
knows that without adequate wiring there is no electric 
service. 

The great need is to accomplish two things. First, 
the contracting industry must be converted to this 
idea of competing for business on the basis of selling, 
not the smallest possible job for the smallest price, 
but adequate facilities and complete equipment for the 
full economic use of electric service. The “red seal” 
plan is a fine start toward this end. Then the idea 
of the real value of adequacy in the wiring installation 
must be interpreted and made popular with the Amer- 
ican people. The function of the contractor makes him 
a key man. The industry can no longer afford to leave 
him lagging behind. The contractors must enjoy pros- 
perity that they may grow strong to carry the respon- 
sibility of their function in the industry. 
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Harmonizing Lighting with the Artistic 


ANY naturally beautiful 
parks, estates, residential 
sections, amusement places, 
summer resorts, horse or auto drives 
and footpaths can be made to dis- 
play their beauty by night as well as 
day, with added safety and useful- 
ness, by providing lighting units 
that blend with the surroundings. 
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That this can be done without de- 
tracting from the inherent character- 
istics of the surroundings is shown 
by views of a Florida development 
where lighting units were mounted 
on existing structures. In only a 
few cases was it necessary or desir- 
able to provide special lamp sup- 
ports. An eye to the preservation 


of natural beauty coupled with in- 
genuity in application of lighting 
units will enable any one interested 
in the sale of equipment or elec- 
trical energy to find extended fields 
for illumination. These installations 
in Florida were made by the West- 
inghouse Electric & Manufacturing 
Company. 
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A Billion Dollar Business Available 


Revenue Possibilities in Residence Lighting Surveyed — Big 
Business in Wiring Fixtures and Lamps — Most Profit- 
able Utility Business Practically Neglected 


By M. LUCKIESH 
Director Lighting Research Laboratory, Nela Park 


residences have revealed tremendous possibilities 

in the sale of wiring, lighting equipment and 
electrical energy. Guesswork has been eliminated by 
reliable data which are doing much to bring the resi- 
dential field into favor as one of great potentiality 
from the viewpoint of new and profitable business. The 
factor of saturation is receiving much attention in 
various lines of business, but as we scan the data pro- 
vided by comprehensive analyses of residence lighting 
and the extensive possibilities in this field, the idea of 
saturation recedes far into the dim future. 


R resi surveys of the) wiring and lighting of 


THE GOAL TO BE REACHED 


In order to appraise the possibilities in the residential 
field we must know the present status of wiring and 
lighting in the average home and we must set up a 
standard which is to be our goal. These two things 
have been accomplished by extensive surveys and 
detailed studies." The former has been accomplished 
by two detailed surveys of wiring and lighting condi- 
tions and the latter by supplying the average home 
with wiring and lighting equipment from purely a utili- 
tarian viewpoint based upon lighting requirements as 
determined by intimate study and experience. This 
standard set-up has been termed the “conservative ideal.” 
Wiring and equipment primarily for decorative purposes 
have been entirely excluded. Admittedly the “charm” side 
of lighting in the home has great possibilities for increas- 
ing the use of light, but it is more logical and straight- 
forward to concentrate efforts first upon achieving the 
goal of the more essential utilitarian standard. 

In this and other articles to follow the wiring and 
lighting equipment of the “conservative ideal” is taken 
as a standard or goal to be reached; therefore, a few 

'M. Luckiesh, N. E. L. A. Bulletin, February, March, April, 
1923; Proc., N. E. L. A., Vol. 79, 1923, p. 598; Report of Lighting 


Committee Sub-Chairman on Residence Lighting, N. E. L. A. Con- 
vention, 1925; “Lighting the Home,” D. Van Nostrand Co. 








TABLE I—CONSERVATIVE ESTIMATES OF NEW BUSINESS 
AVAILABLE IN THE FIELD OF RESIDENCE LIGHTING 





New Business from 
Homes Within 
Reach of Central- 


Station 
Wired Homes (a) Service (b) 





All Homes (c) 


Utilitarian wall brackets ($5 ea.) $307,000,000 $556,000,000 $907,000,000 
Portable lamps ($10 ea.)......... 670,000,000 1,200,000,000 1,941,000,000 
ing obsolete ceiling fixtures(d) 162,000,000 ............ se. -.eeeeee, 
Modern kitchen units ($5 ea.)..... 37,600,000 68,500,000 112,600,000 
venience outlets ($5ea.)(e)... 411,000,000 739,000,000 1,199,000,000 
tlets for entire home ($5 ea.) (€). 940,000,000 1,910,000,000 3,265,000,000 
nnected load, kw. (f).......... 10,500,000 22,000,000 38,200,000 
tral station revenue at 10c. 
er RU iit an cs db asiedesns $180,000,000 $470,000,000 $875,000,000 


He 
— 


(a) Estimated increase in revenue if the present wired homes are raised to the 
ard of our “conservative ideal” home. 

(6) If all homes within reach of central-station service are raised to the standard 

our “conservative ideal” home. a 

(ce) If all homes are raised to the standard of our “conservative ideal” home. 
Only obviously obsolete ceiling fixtures included. 

(e) E-xelusive of wall switches. 
Present connected load considered to be 11,200,000 kw. 


facts pertaining to it are pertinent. The average home 
consists of approximately six and one-half rooms 
(exclusive of attic and basement), there being an aver- 
age of two and one-half bedrooms per home. This 
accounts for the fractions. Without going into details 
excepting to state that our conservative ideal set-up 
has successfully withstood the scrutiny of ourselves and 
others for several years, we provide for the aver- 
age home ten and one-half convenience outlets, eleven 
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FIG. 1—CONSERVATIVE BUSINESS POSSIBILITIES IN HOMES 


Relative values of major items (in terms of their present 
values) if we increased the wiring and lighting to the standard 
of the conservative ideal in the case (1) of present wired homes; 
(2) of all homes within easy reach of the central station; and 
(3) of all homes in this country. 








and one-half ceiling fixtures (including halls), eight 
utilitarian wall brackets, eight and one-half portable 
lamps, and 1,845 watts in lamp sockets. These figures 
are exclusive of attic, closets and exterior. 


A CONDENSED VIEW OF POSSIBILITIES 


In Fig. 1 an idea of the possibilities in this country 
at the present time is presented in terms of several 
major items. In each case the status in the present 
wired homes (44 per cent of all homes) is taken as a 
unity for the sake of comparison. Next, these items 
are brought up to the standard of the conservative 
ideal in homes already being served with electricity. 
The third step includes all the homes within easy reach 
of electric service (68 per cent of all homes), and the 
final step includes all homes in this country. It is seen 
that we are a long way from saturation, even consider- 
ing lighting and wiring from purely a utilitarian basis. 

A view of the new business available in this field 
as computed on the basis of our conservative ideal and 
upon the other bases indicated is presented in Table I. 
Here it is seen that billions of dollars are awaiting the 
various interests that will develop this field even to the 
extent of conservative wiring and lighting from 2 
utilitarian viewpoint. 
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The residential load has been shown to consume less 
than 15 per cent of the total central-station output, 
but at the same time it accounts for about 50 per cent 
of the revenue. In Fig. 2 the annual residential con- 
sumption is shown in terms of the “big ten” power 
consumers, the values for the latter being taken from 
ELECTRICAL WORLD, Vol. 85, page 34. It is difficult to 
arrive at an exact figure for total annual consumption 
in the residential field, but the one presented herewith 
is the most conservative computation based on certain 
data available. The highest value computed is nearly 
a billion kilowatt-hours greater than the one presented. 
If this latter figure were used, the consumption by 
residence lighting would be greater than any of the 
“big ten” power consumers. If lighting were brought 
up to the standard of the conservative ideal in only the 
homes that are wired at present, the consumption would 
far outrank any of these prominent consumers of elec- 
trical energy. Incidentally, the value given for con- 
sumption in residence lighting does not include 
appliances, which consume at the present time perhaps 
about 15 per cent as much electrical energy as lighting 
equipment does. 


THE INFLUENCE OF POPULATION 


About half the population of this country live in 
places having less than 2,500 inhabitants if we include 
those in rural districts. Taking into consideration only 
those places having post offices, only about fifteen mil- 
lion persons live in places smaller than 2,500 inhab- 
itants; about twenty-one million in places sfnaller than 
5,000 inhabitants, and about forty-three million in 
places smaller than 100,000 inhabitants. About seventy- 
three million persons live in places having post offices. 
Even casual observation shows that the homes in smaller 
places are less adequately wired and lighted than those 
in larger places. An extensive survey shows that the 
wiring and lighting in homes in places of less than 
100,000 inhabitants are only about 80 per cent of their 
levels in the homes in places of more than 100,000 inhab- 
itants. In other words, there is even a greater oppor- 
tunity for development in smaller than in larger places. 
Furthermore, the percentage of unwired homes is in 
general greater in the smaller places than in the larger 
ones. 

There are approximately twenty-seven million homes 
in this country, of which about twelve million are 
wired. About eleven million of the total homes are in 
post-office places of less than 100,000 inhabitants. Only 
44 per cent of the total homes in this country, and 
only 68 per cent of the homes within easy reach of the 
central station, are wired at the present time. 


INCREASING GROSS REVENUE 


The average total watts of bulbs existing in the 
sockets of wired homes at the present time is about 
958, exclusive of attic, closets and exterior. This is 
about one-half of the 1,800 watts recommended in the 
conservative ideal exclusive of the same places. Obvi- 
ously some of these sockets are more “active” than 
others, and it is not to be expected that, by doubling 
the connected load in bulbs, the gross revenue from 
residence lighting would be doubled. In the first sur- 
vey and analysis which we made three years ago we 
concluded that by raising the standard of the wired 
homes to that of the conservative ideal the gross 
revenue would be increased about 50 per cent. For the 
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purposes of estimates of new business that conclusion 
still appears to be a safe one. 

It is interesting to study the effect of certain light- 
ing equipment in increasing the gross revenue, and 
therefore some examples are presented in Fig. 3. A 
certain electric-service company kept an accurate record 
of the effect of modern kitchen units and portable 
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ese Energy gain in raising present wired homes to the standard of 
the conservative ideal 


Energy consumed by the present wired homes 


FIG. 2—RESIDENCES SHOULD CONSUME MOST ELECTRICITY 


The position occupied by residence lighting at the present time 
among the “big ten’’ consumers of electrical energy. The value 
of consumption of residence lighting is conservative; the data for 
the “big ten’”’ were taken from ELECTRICAL WORLD, vol. 85, page 34. 
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FIG. 3—-UNTOUCHED REVENUE POSSIBILITIES 


Increases in gross revenue per year per residential customer due 
to certain lighting equipment. 
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FIG. 4—HOW ONE COMPANY MAKES MONEY 


Increases in net revenue or profit per year per resid itial 
customer due to certain lighting equipment for conditions obtain- 
ing in a certain progressive electric service company. 
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lamps. These data have been slightly modified and 
presented in Fig. 3. The annual revenue was known to 
be about $28 before any new lighting equipment was 
added. A 100-watt kitchen unit increased the revenue 
$4.16 and a 150-watt kitchen unit increased it $8.32. 
In this case there was an average of 50 watts in the 
old ceiling fixtures. A 200-watt portable lamp increased 
the annual revenue $12. We have computed that an 
increase of 25 watts in any active socket in the home 
results in an increase of about $2 in annual revenue 
per home. The last two items indicate the average 
increase in revenue from a modern kitchen unit’ (ninety- 
four companies reporting) to be $3.78 per year and 
for a portable lamp (sixteen companies reporting) $8.26 
per year. These increases are appreciable, but they are 
not startling until we realize that they represent very 
largely clear profit. 


INCREASING NET REVENUE 


It is extremely interesting to transform the increases 
in annual gross revenue in Fig. 3 into net revenue or profit 
as is done in Fig. 4. Inasmuch as conditions vary more 
or less, for the present purpose we have taken certain 
fundamental data obtained by the Ohio Public Service 
Company, which has been particularly active and suc- 





2P. B. Zimmerman, Report on Lighting Campaigns, Lighting 
Committee, N. E. L. A., 1925. 
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cessful in certain campaigns. We begin with an initial 
annual net revenue per residential consumer of $2.50. 
The 100-watt kitchen unit increases the net profit to 
$4.90 per consumer per year. The 150-watt kitchen 
unit increases the net revenue to $7.30 per year. The 
200-watt portable increases it to $9.34 per year and 25 
watts in any active socket or sockets increases the net 
profit to $3.64. It is seen that the combined net profit 
due to the kitchen unit, a portable lamp, and 75 watts 
in other active sockets would double the gross revenue 
and would increase the net revenue or profit 1,000 per 
cent. 

Of course, a general development of this sort would 
result in the lowering of rates, but the advantage of 
being in the forefront of such a development is obvious. 
Furthermore, each decrease in rates opens the way for 
further development of heating, refrigeration and other 
uses of electrical energy. All this tends to improve 
load factor, which in itself tends to make lower rates 
possible. Thus it is seen that better lighting in the 
home can do much toward extending the use of electrical 
energy in other ways. Appliances already in use owe 
much to lighting, because houses were and still are 
wired primarily for lighting. In other words, if it 
were not for lighting, appliances would have few out- 
lets for their use. From every angle residence lighting 
is a very attractive field for development. 





Wilson Dam—lIts Cost and Value 


Accurate Data on Power Development and a Study of Costs 
and Markets—Diversified Industry in South Can 
Absorb Much Shoals Power 


By M. C. TYLER 
Major, Corps of Engineers, U.S.A. 


with eight units installed is $45,799,162 and indi- 

cations are that the project probably will be com- 
pleted within the estimates. The estimates, however, 
do not include high-tension substation equipment, nor 
high-tension transmissions to connect with steam sta- 
tion at Nitrate Plant No. 2. 

The value of the property depends upon its earning 
power. The earning power depends upon the amount of 
power sold and the price. In the case of a run-of-river 
plant such as Dam No. 2, the amount of power gen- 
erated and disposed of will depend largely on what 
interconnections are made with steam plants and dis- 
tribution systems. 

In any hydro development the capital investment is 
so large and the fixed charges, therefore, are such a 
great part of the annual cost that the cost of producing 
hydro power varies almost inversely with the amount 
of power generated. In other words, the more power 
produced the cheaper the price. 

dam No. 2 is a combined navigation and power devel- 
opment, and in order to estimate the cost of power a 
dei nite amount for navigation benefits received must 
be -harged off from the total estimated cost of $45,799,- 
16. In a report submitted by me to the Chief of 
En-ineers under date of Nov. 15, 1924, the naviga- 
tio, benefits were estimated at $9,600,000, leaving a 


r : NHE estimated cost of Dam No. 2 at Muscle Shoals 


power investment for the eight-unit installation of 
$36,199,162. 

The primary power at Dam No. 2 is about 66,000 
kw., which is about the capacity required for the opera- 
tion of Nitrate Plant No. 2. 

Now, if Dam No. 2 is operated alone to supply the 
nitrate plants or other strictly local market, the annual 
load factor on the hydro plant will depend upon local 
conditions, market conditions of the single large indus- 
try served, break-downs and the like. That is, the 
annual load factor will be reduced by every shut-down 
or depression in the single industry, and may reason- 
ably be expected to go up and down like the production 
of the steel industry or the aluminum industry. I 
assume that if Dam No. 2 is devoted to the operation 
of the nitrate plants an average annual load factor of 
70 per cent would be very high and that possibly the 
average annual load factor will not be above 55 or 60 
per cent. 

Dam No. 2, operated alone and on a 70 per cent 
annual load factor, will produce about 400,000,000 
kw.-hr. of primary power at a cost of about 5.2 mills 
per kilowatt-hour, if we figure interest on the invest- 
ment of $36,199,162 at 4 per cent, sinking fund at a 
rate to return the investment in fifty years, and 
include all maintenance and operating costs. If, how- 
ever, the annual load factor is as low as 55 per cent, 








740 


Dam No. 2 operated alone will produce but 320,000,000 
kw.-hr. at a cost per kilowatt-hour of 6.6 mills. 

On the other hand, if Dam No. 2 is operated in con- 
nection with the government-owned steam plant at 
Nitrate Plant No. 2 (70,500-kva. capacity) and power 
is distributed through the interconnected transmission 
system of the public utilities in the Southeast, it seems 
certain that within five years the two plants can dis- 
pose of 860,000,000 kw.-hr. of primary power at a 
cost of 3.4 mills per kilowatt-hour, including interest 
and sinking fund, maintenance and operation on both 
plants. 

A first-class modern central steam-generating sta- 
tion using powdered fuel equal in capacity to the 
primary power capacity of Dam No. 2 would cost around 
$5,600,000 and at 4 per cent interest on investment 
could produce power at around 6 mills per kilowatt- 
hour. 

Dam No. 2, if operated alone to supply the nitrate 
plants on a 70 per cent annual load factor, will produce 
power at 0.52 cent, or a saving of 0.08 cent per kilowatt- 
hour, or an annual saving on 400,000,000 kw.-hr. of 
$320,000 over the cost of steam-generated power. This 
saving, capitalized at 4 per cent, would be $8,000,000 as 
the amount by which the hydro plant exceeds in value a 
steam plant of equal capacity, or the hydro plant is 
worth on this assumption $5,600,000 plus $8,000,000, or 
$13,600,000, or about one-third of what is invested in 
it for power purposes, 

But, if Dam No. 2 is operated in connection with 
the steam station at Nitrate Plant No. 2 and both are 
interconnected with the transmission lines of the pub- 
lic utilities in this section and power is distributed 
through that system, either with or without the nitrate 
plants as part of the load, the large market and diversi- 
fied load on the transmission net will result in a high 
annual load factor on the government’s plants, esti- 
mated at 80 per cent within five years, or 860,000,000 
kw.-hr. of primary power at a cost per kilowatt-hour 
of 3.4 mills. 

Now, the cost of a central steam station of capacity 
equal to that of the steam station at Nitrate Plant No. 
2 and the primary power capacity of Dam No. 2, 
combined, would be around $11,200,000. If, as before, 
we assume the cost of steam-generated power at 0.06 
cent, the saving per kilowatt-hour at 0.34 cent is 0.26 
cent, and on 860,000,000 kw.-hr. is $2,236,000, which, 
capitalized at 4 per cent, amounts to $55,900,000. That 
is, Dam No. 2 and Nitrate Plant No. 2 steam station, 
if operated together on the public utility system, are 
worth $55,900,000 more than a modern central steam 
station of equal capacity, or about $67,000,000. Nitrate 
Plant No. 2 steam station is worth about $6,000,000, so 
Dam No. 2, on this assumption, is worth about $61,000,- 
000, or about 68 per cent more than has been invested 
in it for power purposes, or about four and one-half 
times as much as it is worth if operated solely for the 
production of nitrates. 

The foregoing figures are all based on 4 per cent 
interest and therefore do not represent the value of the 
property to a commercial concern that has to pay a 
higher rate for money. They do, however, in my opin- 
ion, show a ratio of approximately four and one-half 
to one in favor of a wide distribution of power in 
diversified industry and agriculture from the govern- 
ment plants at Muscle Shoals. 

To summarize: 

(a) Dam No. 2, if operated alone to supply power 
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to the nitrate plants or a limited local market, can be 
valued at about one-third of its estimated cost. 

(b) Dam No. 2, if operated together with the steam 
station at Nitrate Plant No. 2 on the transmission 
system of the public utilities of the Southeast, can be 
valued at about one and one-half times its estimated 
cost. 

These figures, I believe, are conservative, as no credit 
has been taken for the sale of secondary power, which 
is bound to become valuable as rapidly as more central 
steam stations are built in this territory. 

The annual cost for guarding works, property and 
camps at Dam No. 2 during the construction period has 
been as follows: 


1918 1919 1920 


1 
RRs hit anc bs Rio oP ecn aes ewe $116.36 $6,588.39 $8,223.51 $12,521.29 
Guards for ID sig xk. 0-0 Saar ewe 349.09 19,764.89 24,670.54 112,691.58 
| NS: ree ee ee ee 465.45 26,353.19 32,894.05 125,212.87 
1922 1923 1924 1925 

(to April 30) 

CS idee ks bens Pacers $16,964.11 om 837. 38 $24,884.68 $9,255.48 
Guards PG. os Ka cksaslowd 27,558.74 8,879.8 51,479.64 14,242.49 
DRC e dee a clse Cae ws 44,522.85 3 ‘717. 42 76,364.32 23,497.97 


or a total of $381,028.12 for seven years and four 
months. 

As previously stated, Dam No. 2 is a combined navi- 
gation and power project. It is so designed as to 
provide a constant level pool at elevation 501 above sea 
level, and the navigation locks are built for operation 
with pool at that level. Fifty-eight spillway gates on 
top of the dam maintain the lake level, the top of the 
spillway being at elevation 483. If the power house 
is not operated, these gates will have to be raised or 
lowered with every fluctuation in river discharge, which 
means that there must be on the work at all times a 
force competent to maneuver and maintain and repair 
the spillway gates. 

A competent operating force will have to be in the 
power house taking care of the very expensive turbine, 
generator and switching equipment. This force will 
probably be about one-half the force required for oper- 
ation. 

STAND-BY COSTS 
I estimate that to maintain the plant in stand-by con- 


dition will cost annually, exclusive of navigation lock 
operations, about as follows: 





Maintenance of spillway gates and sluices..................200065 $30,000 
DEEDS GE TORR CU GEOOREB ee ees once wic ccc tacveaseaceccese 10,000 
MN a oui gies wu pls Reis Salven’ & kak Make PRUE CEL G 15,000 
Operating force for care of power house and equipment........... ; 80,000 
Pe etait. Ar. Ars LENE Es cS bake eaaed (rake eas awe eS 25,000 
RSG nn cuca Nev en cide Saba a Rone 20,000 
SPIN Coc hick cc veceteok Ved ucnaheceeereneyaes eeuee : 20,000 

ND ine cee a eee a aA ECR RRP N EEA APES AM AONE PEPER ewEY $200,000 





The capacity of each of the first four units is 25,000 
kva., or 20,000 kw. at 80 per cent power factor. With 
one of the first four units in operation, the primary 
power capacity is therefore 20,000 kw. and there is no 
secondary power. 

When the first four units are in operation, the 
primary power is 66,000 kw. 100 per cent of time, and 
for the average year the flow of the river will give a 
minimum of about 76,000 kw. The secondary power 
will be about 4,000 kw. for 90 per cent of the time, the 
capacity of the four units being 80,000 kw. 

The capacity of the second four units is 32,500 kva., 
or 20,000 kw. at 80 per cent power factor. Te 
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primary power with eight units in operation is 66,000 
kw. 100 per cent of time and about 76,000 kw. for the 
average year. The secondary power in this case is 
about 48,000 kw. for 80 per cent of the time for the 
average year and 100,000 kw. for 65 per cent of the 
time. 

The power house is constructed for an ultimate 
installation of eighteen units, or a total capacity of 


4,000 
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THE RESULTING MARKET FOR MUSCLE SHOALS POWER FROM A 
CONSIDERATION OF NORMAL GROWTH, NEW TERRITORY 
AND REPLACEMENT OF STEAM POWER 


444,000 kw. The primary power with ultimate installa- 
tion will be 66,000 kw. in the dry year, or 100 per cent 
of the time, and 76,000 kw. for the average year. 

The secondary power will be, as before, about 48,000 
kw. for 80 per cent of the time, 100,000 kw. for 65 
per cent of the time, 164,000 kw. for 50 per cent of the 
time, 300,000 kw. for 30 per cent of the time, and 368,- 
000 kw. for 24 per cent of the time, all for the average 
year. 

If, however, the steam plant at Nitrate Plant No. 2 
is operated as a steam reserve for Wilson Dam, the 
above figures are changed as follows: 

With one unit at Wilson Dam and 60,000 kw. steam, 
80,000 kw. primary power 100 per cent of the time and 
no secondary power. 

With the first four units in operation, 126,000 kw. 
primary power 100 per cent of the time and 136,000 kw. 
primary power for the average year, and about 4,000 
kw. secondary power for 76 per cent of the time. 

With eight units installed, 126,000 kw. primary 
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power 100 per cent of the time and 136,000 kw. primary 
power for the average year, and about 108,000 kw. 
secondary power for 50 per cent of the time. 

With the ultimate installation, 126,000 kw. primary 
power 100 per cent of the time and 136,000 kw. primary 
power for the average year, and about 108,000 kw. 
secondary power for 50 per cent of the time up to 
368,000 kw. for 20 per cent of the time. 

The first four units will be ready for operation, com- 
pletely tested, on or about Dec. 1, 1925. The second 
four units will be ready for operation, completely tested, 
about March 15, 1926. No date can be set for the 
completion of the ultimate installation. There are no 
funds available. Additional machines will probably 
be added as the market for secondary power develops. 


PROSPECTIVE MARKETS 


The prospective markets for Muscle Shoals power in 
order of availability are: 

1. The territory serviced by the interconnected trans- 
mission system of the public utilities of the Southeast- 
ern States. 

2. New territory to the Southwest and West. 

3. The government-owned nitrate plants and the local 
communities adjacent thereto. 

The interconnected power system of the Southwest- 
ern States covers an area from the Virginia-North 
Carolina line at its northern edge down through central 
North Carolina, northern South Carolina, northern 
Georgia and northern and central Alabama to Mont- 
gomery and Birmingham, Ala., at its southwestern edge, 
and extends northward to Knoxville and Nashville, 
Tenn. Sheffield, Ala., is the present extreme western 
point of the system. 

The interconnected system is made up of twenty-one 
operating companies. Power is interchanged among 
adjacent operating companies on a large scale, and 
has been relayed at times from one end of the system 
to the other—viz., from Sheffield, Ala., to North Caro- 
lina. The tendency is toward better interconnection 
and a larger interchange of power, which will give as 
a result a more efficient use of installed plant capacities. 

The outlook is for the extension of the system to 
the Southeast and to Gulf of Mexico ports of Pensacola, 
Fla., Mobile, Ala., and New Orleans, La., and for the 
addition to the interconnected system of another operat- 
ing company covering northern Mississippi, northern 
Louisiana and Arkansas as far west as Little Rock and 
western Tennessee, including Memphis. 

The total power generated by the twenty-one inter- 


connected companies for the past five years has been 
as follows: 


Generated Kw.-Hr. Generated Kw. Hr 


COEF? &. 2,221,634,468 Redes. eslrad «des 2,942,068,066 
1920 .....  2,800,054,807 PPR Av cenearns 3,629, 192,973 
0920... .... 2,493,825,485 


The power interchanged—viz., purchased and sold 
within the system for the same period—was: 


Purchased Kw.-Hr. Purchased Kw.-Hr 


> Pee eee 248,496,129 BONE is4enecaqhs 223,829, 138 
a SEEPS 322,965,840 WME cciscesecname 407,222,146 
WORE asic sos mitcsgn 207,964,613 


E. A. Yates, vice-president of the Alabama Power 
Company, in his testimony before the Senate Com- 
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mittee on Agriculture, described the growth of the 
interconnected system as follows: 

“Five years ago, in 1919, the generating capacity of 
the seven major companies was 836,000 hp., consisting 
of 603,000 hp. in hydro plants and 233,000 hp. in steam 
plants. In the year 1923 the generating capacity of 
these same companies was 1,360,000 hp., consisting of 
406,000 hp. in steam plants and 954,000 hp. in hydro 
plants. The total installed generating capacity in- 
creased 62 per cent during these five years. 

“The power generated by these companies in 1914 
was approximately 800,000,000 kw.-hr., while in the year 
1923 it was 3,000,000,000 kw.-hr., and it is safe to say 
that in ten years the normal growth of demand for 
power will be in excess of 7,000,000,000 kw.-hr. 

“This forecast is conservative and does not include 
requirements for railway electrification, which will un- 
doubtedly require additional blocks of power, nor does 
it include the replacement of isolated steam plants of 
which I have previously spoken and which I believe 
will be largely replaced by central service power during 
this period. This forecast of 7,000,000,000-kw.-hr. de- 
mand does not include service to Memphis, Mississippi 
or New Orleans, which have a present demand of 450,- 
000,000 kw.-hr. annually. Neither does it include the 
350,000 hp. required to fabricate all the cotton grown 
in Mississippi, Alabama and Louisiana, which will re- 
quire a consumption of 800,000,000 kw.-hr.” 

The rate of growth predicted by Mr. Yates is at the 
flat rate of 13.3 per annum, or at a rate slightly less 
than 10 per cent compounded annually. 

The power generated by the twenty-one companies 
and the equipment in service for the past five years is as 
follows: 


Kw.-Hr. per 

Kw.-Hr. Kw. Installed Kw. Installed 
SG 5 own in vp buebes . 2,221,634,468 856,593 2,592 
STS ccd ne dig cin ela hed ach 2,800,054,807 856,593 3,268 
Ocak noniavs-abonstdusek Se 2,493,825,48> 858,033 2,906 
GS ibn bitalencks ove samader 2,942,068,066 981,673 2,997 
TI 3 sg ap. 6h hae aR 3,629,192,973 1,188,248 3,054 
ONO, 056k 6 SESS ohh S Nas Les tones bk eee aa see. 2,963 


The same twenty-one companies, when projects under 
way or authorized are completed, will have installed by 
Jan. 1, 1928, 1,682,073 kw., which at the average kilo- 
watt-hour output per kilowatt installed will give a capac- 
ity of approximately 4,836,000,000 kw.-hr. in 1928. 

The difference between 7,000,000,000 kw.-hr. and 
4,836,000,000 kw.-hr., or 2,164,000,000, is therefore 
prospectively available to be supplied from Muscle 
Shoals in so far as it is economical by 1934. 

It is not reasonable, however, to assume that Muscle 
Shoals power can be econemically used in the same 
density throughout the interconnected system, but 
rather that its consumption will decrease with the dis- 
tance from the plants and that the greatest demand for 
power will come from those companies whose territory 
is within, say, a radius of 200 miles. 

Three of the major companies are so situated—viz., 
the Alabama Power Company, the Tennessee Electric 
Power Company, and the Georgia Railway & Power 
Company. 

The latter company, though its territory is separated 
from Muscle Shoals by that of the Alabama Power 
Company, has in the past been a large purchaser of 
power, having obtained from other companies in 1923 
about 121,000,000 kw.-hr. 
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The installed capacity of the three companies in 1923 
was 489,980 kw. and their combined production was 
1,454,007,173 kw.-hr., or at the average rate per kilo- 
watt installed of 2,973 kw.-hr. The projects now under 
way or authorized will by Jan. 1, 1927, bring the in- 
stalled capacity up to 701,915 kw. with, roughly, an 
output capacity of 2,100,000,000 kw.-hr. per annum. 

On a 10 per cent flat increase per annum over 1923, 
the combined load of these companies will exceed their 
capacities in 1928, and by 1934 will exceed it by about 
950,000,000 kw.-hr. per annum. 

It is therefore evident that, if power from Muscle 
Shoals is available to these companies at a reasonable 
price, they can begin to absorb it, on their normal 
growth, by 1925. It is apparent also that, on normal 
growth alone, by 1934 the demand on Muscle Shoals 
will be about 950,000,000 kw.-hr. per annum. 


THE TERRITORY TO THE WEST AND SOUTHWEST AS A 
MARKET FOR MUSCLE SHOALS POWER 


The Memphis Light & Power Company was a party 
to the offer made by associated power companies for 
the lease of the government’s Muscle Shoals properties. 
This is a very definite indication that, in the opinion 
of men in the power business, there is a market for 
Muscle Shoals power in western Tennessee and Mis- 
sissippi. 

The testimony of Mr. Yates before the Senate Com- 
mittee on Agriculture on this point also is illuminating. 
He said, in part: 

“In studying the production and consumption of cot- 
ton in three of the Southern States, Alabama, Missis- 
sippi and Louisiana, we find that reports of the New 
Orleans Cotton Exchange of Aug. 1, 1923, give the 
annual production of cotton over a period of five years 
for Alabama of 793,600 bales, for Mississippi 1,039,400 
bales, and for Louisiana 387,400 bales. 

“Alabama cotton mills converted into finished prod- 
ucts for the 1922-1923 season 416,480 bales, or 53 per 
cent of its total production. 

“Mississippi mills converted 55,130 bales, or 5 per 
cent of its production. 

“Louisiana mills converted 47,150, or 12 per cent of 
its production. 

“Deducting the above consumption from the average 
yearly production gives 375,120 in Alabama, which is 
now shipped out and converted into finished goods in 
other states. 

“Mississippi is shipping out 984,270 bales per year. 

“Louisiana is shipping out 340,250 bales per year. 

“Alabama has in place 1,322,690 spindles and needs 
an additional 1,200,000 spindles requiring 80,000 hp. to 
convert into finished goods the cotton that now is 
shipped out of the state. 

“Mississippi, with 181,946 spindles, needs an addi- 
tional 3,240,000 spindles, requiring 220,000 hp. 

“Louisiana, with 103,128 ,spindles, needs 743,000 
spindles, requiring 50,000 hp. 

“A total of 350,000 hp. would, therefore, be needed 
to convert into finished goods the cotton now shipped 
out of these three states to convert the cotton into 
finished products. 

“As these mills become prosperous and begin to po 
duce finer goods they will need an additional 100,000 5».., 
bringing the total to 450,000 hp. 

“We figure that by 1926 New Orleans, Memphis, © +.- 
bile and Pensacola can absorb. 165,000 hp. We fisure 
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that Meridian, Miss., can absorb 6,000; Hattiesburg, 
Miss., 3,000; Laurel, 3,500; McComb, Miss., 4,000; two 
of the operating public utilities can absorb 22,000; 
northeast Mississippi can absorb 4,000, and other por- 
tions of the state can absorb 22,000, making a total of 
65,000 hp. available for absorption when lines get down 
there in public utility use. These are towns that are 
being served by isolated plants.” 

This estimate gives a total demand of 172,000 kw., 
all new territory, which can be supplied directly from 
Muscle Shoals or indirectly therefrom by picking up 
part of the Alabama Power Company’s load, thus re- 
leasing plant capacity with which that company may 
reach to the South and Southwest. 

It is evident therefore that in the opinion of the 
power companies there is conservatively 450,000,000 
kw.-hr. of load from new territory that can be obtained 
as soon as transmission lines are constructed. 

If we combine the normal growth, assumed at 10 per 
cent per annum, with the prospective addition from new 
territory, increasing also at 10 per cent per annum, 
we shall obtain a forecast demand curve for the ter- 
ritory immediately adjacent to Muscle Shoals. 

If we deduct from the total demand for any year the 
capacity of the three power companies, there results 
the possible outlet in that year for Muscle Shoals power. 


REPLACEMENT OF STEAM POWER 


Prior to the time at which the demand on the three 
power companies will have reached their capacity, in- 
cluding new projects under way, the only certain outlet 
for Muscle Shoals power is for the replacement of that 
generated by steam. The low-water capacity of Dam 2 
is 66,000 kw. The reserve steam plants of the Ala- 
bama Power Company totaled 63,000 kw. in 1923, and 
during the low-water season these plants are operated on 
the base of the system load, the hydro plants carrying 
the peak. In 1923 the Alabama Power Company gener- 
ated by steam 231,304,308 kw.-hr. The Tennessee 
Power Company’s installed steam capacity in 1923 was 
53,900 kw., while the Georgia Railway & Power Com- 
pany had but 20,000 kw. steam capacity. On the aver- 
age, therefore, it should be possible to dispose of about 
300,000,000 kw.-hr. per annum to replace steam power. 

The three factors—viz., normal growth, new terri- 
tory and replacement of steam power—and the resulting 
market for Muscle Shoals power are plotted on the 
accompanying diagram. It shows that, beginning in 
1926, there should be a rapid absorption in diversified 
industry of power from the government plants. 

It cannot be questioned that ample market for power 
from Muscle Shoals is available. The Wilson Dam 
hydro plant and the steam plant at Nitrate Plant No. 2 
will amply justify the expense of their construction and 
operation without the operation of the nitrate plants. 
In other words, it is not necessary to operate the nitrate 
plants in order to obtain an ample market for power 
ne by the government’s power plants at Muscle 

hoals. 

On the other hand, if the nitrate plants can be eco- 
nomically operated and power is distributed to diversi- 
fied industry and agriculture through the transmission 
net «f the public utilities, the nitrate plants may be 
adde“ to the load if and when ready to operate. 

The steam station at Nitrate Plant No. 2 was built 
80 as to provide for the installation of another unit 
Which will bring the capacity of that plant up to 
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104,000 kva. The steam plant with this enlarged capac- 
ity operated together with Dam No. 2 will produce 
annually 1,050,000,000 kw.-hr. of primary power, and if 
the nitrate plants use as much as 400,000,000 kw.-hr. 
there would remain more than 600,000,000 kw.-hr. for 
distribution in diversified industry and agriculture. That 
is, the supplying in a large measure of the demand, 
already in sight, for power in industry and agriculture 
in this section of the South will not exclude Muscle 
Shoals power also from supplying the market that may 
be developed by the operation of the nitrate plants. 

The existing transmission lines in this territory are 
110,000-volt lines. There is some indication that the 
power companies intend to adopt 154,000 volts as stand- 
ard for their principal lines. 

If power from Dam No. 2 and the steam station at 
Nitrate Plant No. 2 is sold at the plants to power 
companies for distribution and is transmitted by them 
over 154,000-volt or 110,000-volt double-circuited lines 
to such centers as Birmingham, Chattanooga, Nashville 
and Memphis, everything points to such a rapid absorp- 
tion of power in industry and agriculture that the load 
on the Muscle Shoals plants will result in a cost price 
for busbar voltage power of about $0.0035 per kw.-hr. 
and a cost of about $0.0055 at the centers named above. 

Muscle Shoals and Colbert Shoals on the Tennessee 
River are further west than any other falls capable of 
development. To the southwest and west lies the Mis- 
sissippi Valley with no water powers, and to the south 
is low-lying country in Alabama and Mississippi tribu- 
tary to the Gulf. 

The undeveloped waterpowers of the Tennessee River 
system, with the exception of Colbert Shoals, are all 
located above Muscle Shoals and most of them are above 
Chattanooga, there being but two possible power dam 
sites between Wilson Dam and Hales Bar—viz., Dam 
No. 3, fifteen miles above Wilson Dam, and another 
possible dam site near Guntersville. 


OTHER POSSIBILITIES FOR HYDRO POWER 


It follows that northwestern Alabama, northern Mis- 
sissippi and western Tennessee must look to Muscle 
Shoals and Colbert Shoals for their hydro power if 
those areas are to receive any, because it is not estab- 
lished that the higher transmission costs over the longer 
distances from the undeveloped heads on the headwaters 
of the Tennessee River will permit the delivery of hydro 
power to these sections at costs under steam costs. It is 
also possible that developments on the headwaters of 
the Tennessee will attract industry to the adjacent ter- 
ritory and that power will not be available for expensive 
long distance transmission to Alabama, Mississippi and 
western Tennessee. 

The heads capable of development on the Cumberland 
River cannot be expected to benefit the territory to the 
west and southwest of Muscle Shoals. The Cumberland 
River has a small minimum flow, and most of the power 
there developed, if dams are built, will be secondary 
power. These plants, therefore, must be operated in 
connection with large central steam stations and the 
outlook is for their interconnection with steam station 
systems in Kentucky and along the Ohio River. 

It can, I believe, be safely said that there is not 
sufficient undeveloped water power in the Tennessee 
and Cumberland rivers and their tributaries and other 
Southern rivers to supply the needs of this region for 
many years to come. 
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Industrial Load of Middle Atlantic States 


Manufacturing Plants as a Whole 


Are 59.6 per Cent Electrified—Pri- 


vate Plants Number 2,456 with a Total Generator Rating of 2,022,050 
Kva.—Large Field Open to Central-Station Industry in This Territory 


development of the industrial power load in the 

three Middle Atlantic States is indicated from an 
extensive country-wide survey just completed by the 
ELECTRICAL WORLD. Summarized data on the use of 
electrical energy by the various industries of this sec- 
tion will be found in the accompanying tabulation. 
Lack of space makes it impossible to publish the detailed 
state data in these columns, but the state figures have 
been issued in pamphlet form and will be sent to any 
one upon request. A detailed analysis of the industrial 
load of the New England States appeared in the issue 
of Sept. 12, 1925, and detailed data on the individual 
states in that part of the country are also available 
upon application. 

The manufacturing establishments of the Middle At- 
lantic States have a total installed power rating of 
9,593,833 hp. Based upon returns received in the sur- 
vey, the estimate is made that 2,182,000 hp. of this 
power is installed in private electric generating plants 
and that 3,530,168 hp. is in electric motors which are 
run by energy purchased from central-station lines. 
Using these figures as a basis, it is estimated that in- 
dustry as a whole in the Middle Atlantic States is now 
59.6 per cent electrified. 

There are 2,456 private industrial electric generating 
plants in the Middle Atlantic States with a total gener- 
ator rating of 2,022,050 kva., of which 1,511,375 kva. 
represents alternating-current machines and 510,675 kw. 
direct-current machines. The industrial plants of these 
three states consumed 10,501,508,000 kw.-hr. of elec- 
trical energy in 1924, of which 62.7 per cent was pur- 
chased from central stations and 37.3 per cent was 
generated in private plants. 

There are 475,068 electric motors installed in the 
industrial plants of the section, with a total rating of 
6,598,722 hp., of which 62.5 per cent is the rating of 


‘Tews there is still plenty of room for the future 


Table I—Distribution of the Industrial Power Load in Middle Atlantic States 


Primary Horsepower Electric Number 
= 9 Boilers of Com- 
3 : ; un by nies 
Owned by Establishments Reporting Electric Baccay aving 
Industry Total Motors Generated Private 
Primary Steam Internal- Run by in Electric 
Horse- Engines Steam om- Water Purchased Private Number Gener- 
power (Not Turbines | bustion | Turbines | Energy, Plants, ating 
Turbines) ongines Hp. Hp. Plants 
a 5 cd Uwkeiene 9,593,833 4,246,432 1,028,077 400,646 388,510 3,530,168 3,068,554 18,211 5,394,650 2,456 
Chemicals and allied i products aaa 838,719 336,958 180,132 19,192 51,671 250,766 246,595 2,555 892,000 250 
Food and kindred ee = 799,804 317, 298 21,451 30,962 27,204 402,889 128,691 2,350 440,500 351 
Iron and steel and their Sraioitin not 
including machinery............. 3,153,594 1,836,917 420,321 257,222 6,470 632,664 1,422,035 5,304 1, “ 000 2% 
Leather and its finished products. . . 128,935 60,771 13,516 3,027 1,793 49,828 52,264 594 117.6 600 8 
Lumber and allied products........ 443,202 281,825 14,896 8,161 7,464 130,856 45,923 1,852 458,100 16 
NE SCN ee Pie ee ol oy 700, 191 162, 420 110,169 25,969 8,213 393,420 279,422 672 184,900 310 
Metals ond metal products other 5 
than iron and steel.............. 248,553 109,271 32,063 4,042 316 102,861 88,754 322 84,660 8 
Miscellaneous industries........... 221,796 71,113 23,950 4,822 1,370 120,541 41,359 319 106,950 75 
an instruments and phono- ‘ 
SRS a OTT er 39,900 13,714 12,892 382 4 12,908 22,592 46 8,980 . 
Paper and printing................ 820,300 244,893 32,257 3,751 246,368 293,031 160,851 621 237,800 { 
Railroad repair shops.............. 199,658 89,892 13,294 8,459 10 88,003 90,941 419 116,830 °' 
Rubber et 125,471 37,895 &,421 9 1,010 77,686 26,366 238 68,950 55 
Stone, — glass products...... 596,373 247,335 30,851 23,018 4,420 290,749 134,465 1,025 63,200 190 
Textiles and their products......... 831,754 355,940 80,104 7,184 23,637 364,889 21 7, 330 1,664 393,200 9 
Tobacco manufactures......... io 10,659 3,68 3 33 0 6,643 891 45 7,380 
‘Transportation equipment, air, lan 
434,924 76,509 33,258 4,163 8,560 312,434 110,075 185 50,600 49 


hs 05 s.6ck sida dewsnawks 





alternating-current motors and 387.5 per cent that of 
direct-current motors. This is a very much higher 
proportion of direct-current motors than was reported 
for the factories of New England, where the total rating 
of the direct-current motors was only 14.7 per cent of 
the total. Approximately 52 per cent of the motors in 
the factories of the Middle Atlantic States are rated 
under 5 hp. 

The present status of industrial power in the Middle 
Atlantic States is best shown by considering the various 
industries. The three states making up this industrial 
section of the country have four outstanding manu- 
facturing industries. These, in their order of impor- 
tance, are iron and steel and their products, textiles, 
chemicals and allied products, and paper and printing. 
In only one of these industries is the private plant the 
predominating factor, but this industry is by far the 
most prominent one of the section. More than 69 per 
cent of the energy used by the iron and steel mills of 
the Middle Atlantic States is generated in private 
plants. These mills have a total installed power of 
3,153,594 hp., or approximately one-third of the total 
installed power of the entire section. According to the 
best data available, these mills are now 52 per cent 
electrified. Last year these mills consumed a total of 
2,421,000,000 kw.-hr. of electrical energy, of which 30.9 
per cent was purchased from central-station companies 
and 69.1 per cent was generated in private plants. The 
rating of the generators in these plants totals 934,400 
kva., which is more than double the total rating of the 
generators in the central generating plants of New 
Jersey. These iron and steel mills have a total of 
84,735 electric motors installed, of which three-quarters 
are direct-current motors. The returns received on 
electric heating in the iron and steel mills of this section 
were not sufficient to warrant an estimate on this item. 
The United States Census Bureau has added questions 
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on industrial electric heating to the survey which it is 
to make at the opening of next year. It is probable 
that reliable figures on this subject will not be available 
until the Census Bureau has tabulated the results of 
this survey, probably about the first of 1927. 

The textile industry, the manufacturing industry sec- 
ond in importance in the Middle Atlantic States, is 
65.7 per cent electrified. This degree of electrification 
is considerably higher than that reported for the textile 
industry in New England—46 per cent. Of the 
676,150,000 kw.-hr. of electrical energy consumed by the 
textile mills in 1924, more than 62.8 per cent was pur- 
chased from central-station companies. In New Eng- 
land only 46 per cent was purchased from central- 
station companies. The textile mills of the Middle 
Atlantic States have a total of 80,350 electric motors 
installed of which 60,300 are rated under 5 hp. 

The manufacturing companies covered in the survey 
reported thirty-three different voltages in use and ten 
frequencies. This condition is to be expected in a sec- 
tion reporting so many private generating plants, a 
large part of which were installed years ago. 

Of the three states composing the Middle Atlantic 
section New York reported the highest degree of elec- 
trification—63.3 per cent. This state has a power in- 
stallation of 3,229,350 hp., of which 519,420 hp. is in 
private electric generating stations. The manufactur- 
ing plants of the state consumed a total of 4,927,281,000 
kw.-hr. of electrical energy in 1924, of which 81 per cent 
was purchased from central-station companies. It would 
appear, therefore, that the central-station industry in 
New York State has made great strides toward the 
elimination of the private generating plant. 

Pennsylvania, while reporting by far the largest 
power installation in manufacturing plants—5,107,593 
hp.—is yet only 56.3 per cent electrified, the lowest 
degree of electrification of the three states in the sec- 
tion. The iron and steel industry is by far the largest 
manufacturing industry operating in Pennsylvania, with 
a total power installation of 2,484,658 hp., of which 
52 per cent is electrified. Of the 1,950,000,000 kw.-hr. 
of electrical energy consumed by these mills in 1924, 
three-quarters was generated in 213 private plants. 
These private plants have a generator rating of 813,500 
kva., an installation sufficient to furnish energy for 
light, heat, power and transportation to a city about 
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the size of Chicago. The stone, clay and glass industry 
of Pennsylvania is also a very large user of electrical 
energy, consuming 447,500,000 kw.-hr. during 1924, of 
of which 78 per cent was purchased from central stations, 
New Jersey, while not so important a state indus- 
trially as the other two, is still a state with large 
potentialities for the development of the central-station 
power load. This state is 62.8 per cent electrified as 
nearly as can be figured. A total of 1,241,051,000 kw.-hr. 
of electrical energy was consumed by the manufacturing 
plants of New Jersey during 1924, of which 53 per 
cent was generated in private plants. Textile mills, the 
most important industry in New Jersey, are 56.8 per 
cent electrified and consumed a total of 149,750,000 
kw.-hr. of electrical energy in 1924. There are 16,780 
electric motors installed in the textile mills. of New 
Jersey, of which 12,600 are less than 5 hp. in rating. 





New Stanford Laboratory 


Professor Ryan Outlines Plans for a 2,000,000-Volt 
High-Tension Laboratory for High-Voltage 
Research in the West 


By ANDREW R. BOONE 


ANY problems of power for the greater Pacific 

coast of the future will be worked out at Stanford 
University in the new high-voltage laboratory for which 
plans are now being drawn by university architects. 
This laboratory will be located in the valley between 
Pine Hill and the Mayfield reservoir hill, south of the 
campus, and will house six 250,000-volt transformer 
units to be furnished by the General Electric Company. 
These are already nearly completed and will be delivered 
to the university during the early summer. Here 
Stanford faculty and student engineers will work out 
the problem of the interconnection of power sources 
and markets in California. 

“Sixty per cent of the available water power of the 
United States is located on the Pacific coast and the 
adjacent back country,” said Prof. Harris J. Ryan, 
executive head of the electrical engineering department. 
“The sources of these corresponding water powers 
generally occur at the highest elevations, often 100 to 
200 miles or more from their market centers. | 
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Energy Consumed Generated in Private Plants A.-C. Motors D.-C. Motors Motors Under 5 Hp. 
iF Purchased a 
Total from Generated in Total Rating Rating of 
_ from Central Private Plants, | Rating of of A.-C. D.-C. Number Hp Number Hp Number Hp. 
Consumed, Stations, Kw.-Hr. Generators, | Generators, | Generators, 
=" Kw.-Hr, Kw.-Hr. Kva. Kva. Cw. 

10,501,508,000 6,586, 337,000 3,915,171,000 2,022,050 1,511,375 510,675 251,923 4,122,420 223,145 2,476,302 246,227 | 592,570 
2 475,400,000 2,086,400,000 389,000,000 166,800 140,860 25,940 25,690 382,005 10,120 115,356 16,375 74,450 
680,580,000 515,700,000 164,880,000 91,080 40,830 50,250 10,920 234,818 42,940 296,762 35,110 81,890 
2,421,000,000 745,400,000 1,675,600,000 934,400 737,200 197,200 20,805 786,990 63,930 1,267,709 18,470 46,690 
160,200,000 78,220,000 81,980,000 19,530 9,570 9,960 5,585 48,984 4,240 53,108 4,130 11,270 
265,065,000 19/ ,200,0uv 68,865,000 47,290 32,630 14,660 11,210 128,371 5,120 48,408 10,720 24,860 
337,798,000 222,400,000 115,398,000 82,330 48,775 33,555 15,390 635,102 15,930 37,740 17,640 43,760 
400,150,000 242,350,000 157,800,000 63,920 19,820 44,100 7,470 88,141 12,815 103,474 8,350 19,290 
274,840,000 204,660,000 70,180,000 51,540 8,75u 42,790 9,990 51,231 12,240 110,669 16,445 24,640 
»23»440,000 9,257,000 16,183,000 18,220 14,360 3,860 1,508 22,717 1,360 12,783 2,137 5,515 
1,269,250,000 819,750,000 449,500,000 167,100 149,750 17,350 12,420 406,431 2,190 47,451 7,825 20,360 
175, 550,000 86,350,000 89,200,000 51,590 34,150 17,440 4,240 75,431 7,480 103,513 3,235 10,360 
124,875,000 93,120,000 31,755,000 | 23,320 18,910 4,410 4,730 20,117 1,710 23,93 4,410 14,110 
685,630,000 468,780,000 216,850,000 65,400 39,070 26,330 18,195 297,978 18,760 127,236 19,780 82,690 
676,150,000 423,800,000 252,350,000 167,600 150,800 16,800 66,130 507,427 14,220 74,792 60,300 97,700 
16,500,000 14,550,000 1,950,000 1,220 0 1,220 3,960 4,805 550 2,729 4,330 1,905 
513,080,000 379,400,000 133,680,000 70,710 65,900 4,810 27,680 371,872 6,540 50,637 16,970 33,080 
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“The growth of Pacific coast . populations, their 
markets for power and their distance from the water- 
power sources are all interdependent factors. It is a 
reasonable assumption that by 1935 all of the water 
powers that are within economic reach of the bay 
region will have been developed and put to use, employ- 
ing a transmission voltage of 220,000. While the metro- 
politan areas of Los Angeles, Portland and Seattle are 
within economic reach of the huge water-power reserves 
of the Colorado and Columbia rivers, the strength of 
the entire far West will be required to develop and 
market them. Such undertakings can only be realized 
through interconnection of all great powers and 
markets generally throughout the far West. 

“The progress of the far West is extraordinary and 
has been made possible only through economic power 
and communication. If such progress is not to be 
greatly reduced after ten years, adequate corresponding 
advances must be made in the technical knowledge of 
the high-voltage factors involved in the general inter- 
connection of the power sources and markets. It is the 
manifest duty, therefore, of all responsible for the 
progress of the power industry of the far West to 
co-operate in educating and training the men and 
accomplishing the researches requisite for the develop- 
ment and application of the adequate knowledge 
required to accomplish effectively and economically the 
entire power market interconnection throughout this 
vast section of our country.” 

The first vision of general interconnection of power 
sources and markets in California, Professor Ryan said, 
was a natural outcome of the success of the suspension- 
type insulator for the support of the 110,000-volt 
power lines. In response to the duty indicated thereby, 
the authorities of Stanford University erected and 
equipped the present high-voltage laboratory, now out- 
grown, in 1913. In this laboratory was begun in 1920 
a series of researches by the power-transmission 
engineers of the Pacific Gas & Electric Company, the 
Southern California Edison Company and faculty 
members of the electrical engineering department, the 
final outcome of which was the provision of a successful 
insulating support for the 220,000-volt lines now in use 
from Pitt River to Vaca, near San Francisco, and from 
Big Creek to Eagle Rock and Blue Bell, near Los 
Angeles. 

Earlier, in co-operation with John A. Koontz, the 
insulator for the then new 165,000-volt power line of 
the Great Western Power Company from Great Bend 
to Oakland was worked out. Also, in co-operation with 
Dr. Leonard F. Fuller, chief electrical engineer of the 
Federal Telegraph Company, the first 100,000-volt 
insulating supports for the radio aérial at Pearl Harbor, 
H. T., were developed in this pioneer laboratory. 

Through these and many related researches in high- 
voltage phenomena and facilities during the past dozen 
years, the way was found for the effective co-operation 
of the power interests and the university to conduct the 
researches required for an adequate understanding of 
the technical factors that will make power interconnec- 
tion throughout the far West a practical and economic 
success in a minimum of time and cost. 

“The 1913 laboratory owed its existence,” Professor 
Ryan said, “to the vision of the necessities of power 
interconnection in California or throughout state-wide 
areas. The 1925-26 laboratory will owe its existence to 
the vision of executives of patron equipment and power 
producers and the Stanford University authorities. 
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“The main laboratory building will, it is expected, be 
constructed entirely of steel. Its length will be 173 ft. 
and its width 80 ft. The roof will be supported on 
trusses so as to leave the interior free of supporting 
columns. The height from the concrete floor to the 
under side of the trusses will be 50 ft. 

“The long sides of the main building will face north 
and south. The side to the south facing the line right- 
of-way will be equipped with three huge square doors 
measuring 40 ft. on each side, through which to extend 
the high-voltage source-terminals for the delivery of 
2,100,000 volts single-phase, 1,200,000 volts three-phase 
and lesser voltages by arrangement as required. 

“Fifty feet of the west end of the main building will 
be occupied by the equipment now used in the old 
laboratory. Its use will be continued for elementary 
instruction and for researches requiring the use of 
comparatively low voltage sources. The rest of the 





PROF. HARRIS J. RYAN 
Head of the Department of Electrical Engineering, 
Stanford University 


main building using a floor space of 120x80 ft. will be 
employed for placing and‘using six 350,000-volt trans- 
former units. These will be furnished by the General 
Electric Company. They are of special design and 
their manufacture is rapidly nearing completion. It is 
planned to have their delivery to the university accom- 
plished during the early summer months. They will 
weigh 22 tons each and have been so designed and 
constructed that they may be used in every manner 
of connection for the whole range of voltage, single 
phase or polyphase, within the limits named above. 

“For safety to life and equipment in the use of these 
high voltages it has been found necessary to provide 
20-ft. clearances everywhere about the main electrodes 
and corresponding points of application of the voltages 
to avoid discharges or destructive arc-overs. This is the 
chief reason for the large doors through which to con- 
nect to experimental lines or other test specimens in 
the open and for the large interior space for work 
indoors. 

“Adjacent to the north side of the main building will 
be erected a much smaller building of concrete to con- 
tain the requisite power plant, power and voltage con- 
trol facilities, offices and instrument, equipment, photo- 
graphic dark and seminar rooms.” 
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Experience with Accessible Service Fuses 


Using Switches Embodying a Design and 
Construction Wherein No Live Parts Are Ex- 
posed When Inspecting or Replacing Fuses 


By P. H. BARTLETT 
The Philadelphia Electric Company, Philadelphia, Pa. 


out that it is not in any respect controversial nor is 

the intention to extol the virtues of one class or type 
of switch or service entrance equipment as compared 
with another. It has been the intent to make only a 
brief statement of fact other than it is ipso facto that 
the adoption of a policy of providing customers with 
service fuses accessible to them naturally limits or fixes 
the type of switch to be used, both in order effectually 
to safeguard the customer and also to protect the elec- 
tric service company from illegal losses. 

An article was printed in one of the electrical journals 
some time ago illustrating the hazards arising from 
the improper fusing or not fusing of service switches or 
cutouts by the customer and emphasizing the necessity 
for sealed service fuses, but as the results in question 
were obtained in a territory where the service fuses 
were presumably sealed and as the writer of the article 
has apparently since experienced a change of opinion, 
comment here is unnecessary. 

Fundamentally any action taken in connection with 
servicing for the customer is for the benefit of the 
customer. The customer, its effect on the customer and 
the convenience of the customer are of first considera- 
tion. If a policy is adopted, for instance, whereby 
trouble calls are reduced, resulting in a reduction of 
maintenance costs, this is an ultimate benefit to all of 
the customers and further makes more generally avail- 
able the facilities of the company to care more promptly 
for the troubles and interruptions that may occur that 
are beyond the jurisdiction of the customer. Those 
companies, also, that make a charge for replacing fuses 
have undoubtedly adopted this policy owing to the fact 
that the free servicing was not used by some customers 
and was continually abused by others who failed to keep 
their equipment and wiring in proper repair, the free 
servicing in such a case being detrimental to the cus- 
tomers as a whole. 

In considering the adoption of the accessible service 
fuse, little weight was given to the possible reduction 
of trouble calls—for which no charge was ever made by 
this company—although it was hoped that a reduction 
in these calls would occur as proof of the fact that the 
customers were taking advantage of the opportunity of 
quickly restoring service when necessary. The main 
consideration was the added convenience to the customer. 


|: PREFACING this article the writer would point 


To MINIMIZE INTERRUPTIONS 


The many and varied uses to which electricity is put 
today embrace operations where even a momentary 
interruption may have serious results. Also in many 
commercial installations and manufacturing operations 
an interruption of even a few minutes is generally 
attended by loss in either labor or material, and an 
interruption in any class of service is at least more or 


less inconvenient. In the domestic field, for instance, 
while an interruption may entail no actual financial loss, 
the inconvenience pending the arrival of the supply 
company’s representative may be very great. Residences 
and apartments today are seldom equipped with gas 
except for cooking purposes and have no artificial light 
other than electricity. A party or wedding may be in 
progress, serious illness may exist, the customer may 
be cooking electrically or be in the midst of the weekly 
wash, or ironing, or housecleaning, and to have to wait 
for the company’s representative to restore service is, 
to say the least, annoying. 

With the most highly organized and effectively 
equipped trouble or service maintenance departments, 
with their dispatchers and-telephone equipment, their 
transportation and trained men located at strategic 
points in the territory, the elapsed time between the 
customer’s S O S and the arrival of “the man” must 
seem all too long to the customer sitting perhaps in 
darkness or in the midst of suspended operations or 
idle employees. 


ACCESSIBLE FUSE EQUIPMENT USED 


It was considerations of this character, in addition to 
the difficulty of maintaining the seals on the sealed fuse 
equipment, that led to the adoption of the accessible 
fuse type. With the sealed fuse type a broken seal was 
almost universally explained by the fact that the cus- 
tomers had to break it on account of service interrup- 
tions. They could not wait for the man, etc., but with the 
accessible fuse type there is no alibi. The switch can be 
operated and the fuses can be made safely accessible 
without exposing live and current-carrying unmetered 
parts and without breaking the seal. 

It was realized that fuses might occasionally be 
tampered with or plugged, or other methods resorted to 
in order to restore service when spare fuses were not 
immediately available, but experience has shown, con- 
firmed apparently by reports from other territory, that 
this also occurs to an even possibly greater extent with 
the sealed fuse equipment. This may be accounted for 
perhaps by the fact that customers having the latter 
type of equipment are not instructed or educated to 
provide themselves with spare fuses and consequently 
when an interruption occurs sometimes break the seal 
and restore service with any means they have at hand. 
Under these conditions not only may the fuse be plugged 
but temptation is presented for the illegal use of the 
electric service together with a good excuse for break- 
ing the seal. 


DETAILS OF SWITCH AND INSTALLATION 


The decision to make the service fuses available to 
the customer and at the same time furnish assurance 
as to the absolute safety in handling them necessitated 
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the selection of a type of switch in which all of the 
accessible current-carrying parts would be dead when 
the switch was open’ and the fuses exposed. As these 
fuses are on the line side of the meter and certain 
responsibilities attach to the electric service company 
in connection with its service wires, it was decided to 
adopt a type of switch embodying such design and con- 
struction that it could be neither. installed nor connected 
in such a manner that the fuses and fuse terminals 
were alive when exposed. Switches constructed in 
accordance with the Underwriters’ Laboratories general 
specifications for inclosed switches and in addition em- 
bodying; the full, protective, features mentioned are 
classified and jlabeled “AA.” 

Four ,years’ experience. with this, type of equipment, 
during. which time about 200,000 units in varying ca- 
pacities, Up, to:the limit of those available have been 
connected,. has shown nothing to indicate that a service 
fuse, accessible under safe conditions to the customer, is 
wrong ‘either in principle or practice, or that the policy 
should be changed, Experience in some other cities, 
in one.of which the use of this type of switch antedates 
that under discussion, seems to bear out this assertion 
in all particulars. 

A measure of the success or failure of the accessible 
service fuse under these conditions as compared with 
‘the sealed fuse would seem to lie in the comparative 
number of seals found broken, whether any reduction 
in trouble calls incident to replacing service fuses has 
occurred, and whether any appreciable number of the 
fuses are being tampered with and the protection lost 
through such tampering, etc. 

A survey made during the last few months of 1922 
on approximately 240,000 meter installations showed 
that 20.1 per cent of the seals were broken on the sealed 
fuse type of boxes, as compared with 2.3 per cent on 
the accessible fuse type. Another survey made in the 
spring of 1924 on approximately 342,000 meter installa- 
tions showed that the seals found broken on the acces- 
sible fuse type. of box were something less than 25 per 
cent of those found broken on the sealed fuse type. 
These figures were further verified by another special 
survey made in April, 1925, on between 6,000 and 7,000 
installations. It is realized that these Class “AA” 
switches have not been in service.for the same average 
length of time as the older types, but these successive 
surveys seem to indicate that the percentage of seals 
found broken on this type of switch may be expected 
to be less than 25 per cent of those on other types. 

A rough indication of the effect of the use of acces- 
sible fuse equipment on trouble calls or service com- 
plaints may be gathered from a comparison of the calls 
received for six months prior to the installation of this 
equipment and the first six months of this year. These 
figures show that with an increase of 110 per cent in 
customers there is an increase of only 67 per cent in 
trouble calls. These calls, which comprise all those 
received, whether due to line trouble, service or cus- 
tomer’s equipment, are not so classified that the actual 
service fuse troubles can be identified, but it is the 
consensus of opinion of the organization caring for this 
work that the number of calls to replace service fuses 
is being noticeably reduced. 

A special survey was recently made on approximately 
12,000 of the accessible fuse type switches to determine 
the extent to which fuses might be plugged or backed 
up with pennies and so forth. In this survey all the 
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fuses were taken out and examined and six separate 
cases of tampering with the fuses were found, viz.: 
Two were plugged with copper wire, one with brass 
wire, one with steel wire, and two fuses were found 
backed up with pennies. Undoubtedly more cases exist 
on the remainder of the system, but it is felt that a 
survey of the supposedly sealed fuse equipment would 
show at least equal if not considerably more cases of 
fuse tampering. 

Effort has been made to educate the customer in the 
proper use and replacement of the service fuse and when 
current is introduced a 3x6-in. tag of substantial ma- 
terial (see illustration) is secured to the service switch 
equipment. This tag gives directions as to the method 
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NOTICE TO HOUSEHOLDER 
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readily replace the service fuses when blown, or, cut off current from the 
house during periods‘of absence if desired. 
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removed and then close switch (see diagram on reverse side of this tag.) 


IMPORTANT. Use nothing but standard plug fuses. 
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FRONT AND BACK OF TAG PLACED ON EACH INSTALLATION 
FOR THE INFORMATION OF THE HOUSEHOLDER 


of operating the switch and replacing fuses and at the’ 
time it is attached to the switch the customer is, if 
possible, personally instructed. Other educational work 
is under consideration and it is believed that this form 
of “preventive medicine” will do much to correct any 
abuses which may exist. 


CONCLUSION 


Electricity, unfortunately perhaps, differs from other 
service similarly delivered to the public, such as gas and 
water, in that some form of automatic protection must 
be applied and the problem is to provide this protection, 
in a form that will cause, when it functions, a minimum 
of inconvenience to the public. We have felt that to 
require the customer to wait for a company representa- 
tive on purely local trouble, or for the customer to have 
to break the rules by breaking the seal, is wrong !2 
principle and that eventually some form of protectiqn 
must be afforded that will permit the customers to re- 
store service if they desire to do so—and “if eventually, 
why not now,” or at least take a step in that direction. 

It is believed that the public can be educated in the 
proper use of fuses. Cases of abuse will undoubtedly 
occur, but these will occur irrespective of the class of 
equipment used. Possibly the development of the cil 
cuit breaker in small capacities at a low price may offer 
another solution to the question. 
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Doing More than Law Requires’ 


The Spirit of Service Is What Counts Most in 
Making Business Friends—There Is No 
Profit in Seeming Friendly if Insincere 


By M. S. SLOAN 
Vice-President Brooklyn Edison Company 

UBLIC service corporations occupy a relationship 

toward the public which is different from that of 
any other business organization. They hold certain 
privileges, grants or franchises for the use of rights or 
property of the public which other businesses do not 
enjoy. They pay for these franchises in various ways, 
and this use of public property is for the benefit of the 
public in furnishing forms of service which have come 
to be essential to the well-being of the great majority 
of people. Nevertheless, these grants come from the 
public; without them the public utilities could not do 
business. 

Moreover, public utilities usually have exclusive 


rights to furnish their service within the territory for 


which they hold franchises. This also is for the benefit 
of the public and comes about by action of public 
authorities. Nevertheless the utilities do have this 
monopoly, and it is for their business advantage. 

Thus the public has given to the utilities two priv- 
ileges which are essential to the carrying on of our 
business. It has placed us under a very heavy obliga- 
tion. That is why the public expects more from us 
than from any other business, and the public has a 
right to expect more and properly feels a grievance 
when it doesn’t get more! That is why relations with 
the public go to the very root of our business. It is the 
most important thing in the business. 


No WARRANT FOR SELF-AWARDED MEDALS 


The electrical industry is contributing remarkable 
accomplishments for the benefit of mankind. Just the 
same, there are a good many other businesses which 
are also doing remarkable things. The electric utility 
may be more essential in the social and economic 
scheme of things, but the public does not make these 
distinctions. 

Because our business is affected with a public inter- 
est the public has undertaken to say to us what we 
shall do and what we shall not do. It has the power 
and the right to do this, and we of the utilities recog- 
nize the justice of the complete and strict public 
regulation of our industry which exists today. We 
have no particular warrant for pinning medals on our- 
selves because we do what the law requires, even if we 
do it well, and it is frequently a hard thing to do. 
We need to go a good deal further than that to have 
the friendly relations with the public which we desire. 
We must do things the law does not require us to do, 
but which nevertheless are as much a part of our job 
of public service as these other things comprehended in 
the laws. It is our obligation as a business which 
enjoys especial privileges and advantages from the 
public. 

Some individuals forming part of the public may be 
unreasonable. Some individuals and some publications 
may be unfair at times. But I’m willing any time, any 


place, to take my chance with the American people. 


The public expects us to take it into our confidence 


—_——___. 


“pbstract of address made before Great Lakes “ae 
N. E. L. A., at French Lick Springs, Ind., September 23-26, 192 





ELECTRICAL WORLD 749 


about our business. This is the public’s business too, 
remember. That is why the public has a right to know 
about it. The whole difficulty in this matter of public 
relations has been, and still is today, that we have 
neglected them. We have been too much immersed in 
other features of our job. The public has been getting 
results from our work, but. it) hasn’t known enough 
about how those results are accomplished. It hasn’t 
been brought enough into contact with us, who are 
really its hired hands, to be able to form a: proper 
estimate of our worth. It sees our companies getting 
bigger and bigger. It reads about new issues of secur- 
ities running into millions of dollars. It looks at the 
financial pages of the newspapers and it sees big head- 
lines about sensational advances in the quctations for 
this or that utility’s stock. It knows that:we do ‘busi- 
ness by the use of public property which it’ has granted 
to us. And that, really, is about all it does ae about 
us. It gets suspicious:and suspects the worshis 
DESERVE FRIENDSHIP First ty ; . 

We make a grave mistake any time we neglect, ‘public 
opinion. It is the most powerful influence there is. 
It shapes our business affairs and may bring us pros- 
perity or disaster. But because the American people 
are not unreasonable and are not unfair it is nothing 
for us to fear or to hesitate to deal with. An almost 
fatal error is in hesitating to deal with it on, a right 
and proper basis. 

What are our companies to do to gain and, hold the 
friendship of the public? How are they to disperse the 
suspicion which we know exists and put. in its place 
favorable public sentiment? 

First, and fundamentally, utilities must deus the 
good opinion of the public. Their policies: and prac- 
tices must conform to the law and the highest stand- 
ards of modern business ethics. The public, expects 
honest dealing, good service, prompt and courteous 
attention to customers’ needs, able employees,..as low 
rates as possible, and expects all this asa ie of 
course. 

When the companies deserve the good opinion of the 
public, the way to get it is very simple... Getting it 
is not so simple, because it is a complex job, .a,long job, 
a never-ending job. But our industry has never hesi- 
tated to tackle hard jobs and long jobs, and jt,has a 
record of unfailing success in doing them., . it 

The way to gain friends is to be friendly and. to live 
so that friendship is deserved. That. goes just as much 
for public utilities as for individuals, . The public 
utility which honestly and earnestly wants. public. friend- 
ship needs to manifest a friendly re toward people 
early, often and consistently. 


Your PusBuic Is ALL RIGHT 


There isn’t any profit in trying to seem. friendly if 
you aren’t. The thing to do in that case is to go into 
a private office and think—think hard how lucky you 
are that the public granted a franchise to the company, 
how lucky you are that the public finds electricity valu- 
able enough to insist on having the service,. how lucky 
you are that capital will buy the company’s securities 
and thus permit you to furnish the service, how lucky 
you are that people pay their bills and don’t kick more 
about service and rates. After you have thought long 
and hard about these things, you’ll probably realize 
that people aren’t so.bad, after all, and maybe they’ll 
seem better to you if you try to get closer to them. 
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Then go out and do it. How you do it will depend on 
the size of your company and the size of your com- 
munity. In a small community the company manager 
can have close personal relations with the leading 
citizens. He can know them; they can know him. If 
he can’t get across the story of his company and what 
it is doing, he’s the wrong man for that place. 

A big company in a great city er a company serving 
many communities has a different condition. The prin- 
ciple of operations is the same, but the methods must 
be different. There is the same necessity for personal 
contact between executives and the public. In fact, 
there is more necessity, because the big company tends 
to be so much more impersonal than the small one. 
Yet in the big city or in the big territory the executives 
can meet and know personally only a limited number 
of people of all those who are their public. So they 
need to seek opportunity to appear at public meetings, 
to address civic organizations, clubs, business associa- 
tions and the like to tell the utility story. They need 
to take part in community enterprises for civic im- 
provement, for relief work and other philanthropic pur- 
poses. Not as a gesture, mind you, but because they 
are human beings, good citizens, interested both as 
good citizens and as official representatives of a great 
public service organization in things which help other 
people and help the community. 

And what these executives do the others in the per- 
sonnel of the company should do all down the line. I 
believe our industry too long overlooked the impor- 
tance in this matter of public relations of the quarter 
of a million human beings who are on its payrolls. 
They have their individual spheres of influence—family, 
friends, acquaintances. The fact that they work for 
public utilities doesn’t necessarily mean that they know 
about public utilities and believe in them—unless we 
who are executives take pains to help them learn. 

For the big company contact with the public must 
in very large degree depend on newspapers. The public 
utility which neglects the proper use of the newspapers 
in its dealings with the public will never get far in its 
seeking after public friendship. The importance of 
the news and advertising columns of the papers can- 
not be overestimated. Public utilities are constantly 
spending money improving and extending their service. 
Every expenditure, every improvement, every extension 
of service is news, because it affects people. 

Then there are the advertising columns of the news- 
papers. Use of them costs money, but it doesn’t cost 
much in consideration of what you get, which is the 
opportunity to talk to the entire community, to say just 
what you want to say when and how vou want to say it. 
In the advertising columns you are entitled to say how 
good you are—if you are. You can advertise to sell 
more service and different kinds of service. You can 
advertise to “sell” your company as an institution. You 
can tell its plans, its aims, its policies. Day after day 
you can lay before the people whose good opinion you 
desire all the facts which enter into your relations with 
them—the legal and economic facts which govern the 
rates and the standards of service, the particular prob- 
lems your company meets, what is being done to solve 
them, what is being accomplished in serving people and 
in furthering the welfare of the community. If this is 
done honestly and sincerely, ih a spirit of friendliness 
and with a view to serving the public interest, you will 
find that such advertising is réad and looked forward 





to, that it gives your company standing as a progressive 
business and a true public service organization. 

Don’t for a minute think that just doing the job of 
operating the utility, even operating it mighty well, is 
enough. The spirit counts. 





Letters from Our Readers 


Utility Companies as Traffic Signal Consultants 


To the Editor of the ELECTRICAL WORLD: 

One utility company, to our knowledge, has acted as 
consultant to the municipality on electric traffic signals, 
namely, the Union Gas & Electric Company in Cincin- 
nati. We believe you are working along the right line. 
CLIFFORD E. IVEs, 


President. 


Ives & Stern, 
Chicago, IIl. 





To the Editor of the ELECTRICAL WORLD: 

Relative to the maintenance cost of electric traffic 
control equipment (touched on in an ELECTRICAL WORLD 
editorial on August 29) we might mention that such 
data are available from the electric bureaus of almost 
all large cities. We have records from some of our 
customers, giving data on energy consumption only. 
The average costs, covering one intersection, of either 
one center-type signal or four units of the corner-type 
signal are as follows: Where the “word” type is em- 
ployed, 3.75 cents per hour; where the “lens” type is 
employed, 2 cents per hour. 

Relative to installation cost, we imagine that definite 
figures could hardly be arrived at if the work is done 
by the city. However, figuring from a contractor’s 
standpoint, doing business locally, including no profit, 
we estimate for the center type at $80 and the four- 
corner type at $250 per set. The suspended type 
should not exceed $65, depending on type of support 
to hold suspension wires. 

If you canvass for costs on installing such equipment, 
you will be surprised at the variation of figures. This 
is due to the type of equipment put underground and 
also to its depth. For instance, where tunneling is 
done under the street-car tracks and tile conduit is em- 
ployed it is reasonable to assume that the costs will 
overrun the preceding figures. 

The city of Cincinnati, through the Union Gas & 
Electric Company, recently let a contract to the Crouse- 
Hinds Company for a complete installation in the con- 
gested area. This equipment was sold directly to the 
utility, which in turn will install and operate it, charg- 
ing the city a fixed sum per time for upkeep. The city 
of St. Louis has purchased from us signals for approxi- 
mately 150 intersections, all operated automatically 
only. It requires the services of four men and two 
Ford cars to keep the system in good order, this includ- 
ing cleaning and bulb replacements. 

Referring to the cost of keeping the mechanical 
equipment in order, this item could almost be elimi- 
nated, as replacements do not amount to one-half of 
1 per cent. The controls used by the larger signal 
companies are not in the experimental stage, but are 
fully developed and have proved very satisfactory. 
New timers are continuously being developed and no 
doubt will prove as good mechanically as those now in 


service. WILLIAM J. SINDORF. 
Klug & Smith Company, 
Milwaukee, Wis. 
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| Central Station and Industrial Practice 


Results of Preservative 


Paint Tests 


HE PRACTICE of protecting 

steel towers by some form of 
preservative paint, when for some 
reason galvanizing could not be used, 
has been receiving much attention 
from transmission engineers, but 
since definite conclusions as to the 
durability and protective value of 
various mixtures can be determined 
only by tests over a period of several 
years, most companies have no defi- 
nite specifications for the purchase 
of paints and rely on paint manu- 
facturers’ statements or ,the judg- 
ment of the engineer himself. 
Edward Hansson, of the Pennsyl- 
vania Water & Power Company, in 
a paper presented as part of the 
report of the overhead systems com- 
mittee at the annual convention of 
the Pennsylvania Electric Associa- 
tion, described a series of tests con- 
ducted by one company since 1914 
and gave the conclusions drawn from 
these tests. 

The samples were made as nearly 
alike as possible and subjected to 
extremely severe conditions by being 
submerged in river water and ex- 
posed to the atmosphere in alternat- 
ing periods of twenty-four hours. 
The samples were inspected at regu- 
lar intervals and the percentage of 
rusted or blistered surface noted. 
The tests were not intended to show 
the probable life of the various 
paints. Three facts were borne out 
by the tests: 

1. It is important that the surface 
to be painted is thoroughly cleaned 
and perfectly dry. 

2. A first-class lead and oil paint 
is as good as any patent mixture in 
the market. 

3. The increased protection from 
three coats over two coats is suf- 
ficient to justify a third coat. 

The life of a good oil paint, two- 
coat work, when applied to black 
iron, is from two to three years, and 
three to four years when applied to 
galvanized iron. Three-coat work 
will probably last 50 per cent longer. 
As the cost of applying the paint to 
a light steel structure is about + 
cent per coat per. pound of steel, with 
labor at 40 cents, there is plenty of 
room for improvements. 


A bitumastic paint subjected to 
the tests named showed up far su- 
perior to any of the other samples. 
It can be had in either black or gray, 
is easily spread with a brush and can 
be thinned with benzol to suit con- 
ditions. It would seem to be the 
ideal thing for transmission towers, 
but unfortunately it contains a small 
percentage of free carbolic acid. On 
a warm day the fumes from the acid 
will attack the skin, and especially 
the eyes, of the painters to such an 
extent that they refuse to work the 
paint under any consideration. 

Aluminum paint is being used 
rather extensively lately as a protec- 
tive coating. The pigment in this 
paint consists of metallic aluminum 
stamped into minute flakes. When 
the paint is used for its heat-reflect- 
ing quality, the flakes are polished. 
When mixed with a vehicle, the 
flakes have a tendency to float on 


| 
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used on a structure should be as 
nearly as possible of the same color 
as the aluminum. 

One company is using paint that 
contains a small percentage of zinc 
chromate, magnesium silicate and 
silica, and appears to be obtaining 
satisfactory results. Another is us- 
ing paint mixed in accordance with 
specifications for bridge paint, as 
prepared by one of the leading rail- 
roads, and is also securing fair 
results. 





Tractors Used with 


Special Trailers 


HE San Diego Consolidated Gas 

& Electric Company has found 
that a heavy-duty industrial tractor 
used with a special semi-trailer per- 
mits of heavy hauling between plants, 
substations and supply depots at ex- 
ceptionally low expense. 





TRACTOR WITH TRAILER CARRYING TRANSFORMER 


the surface, forming a continuous 


‘metallic film over the liquid. The 


same action takes place when brush- 
ing the paint over any surface. The 
aluminum, being impervious to light 
and moisture, protects the vehicle 
and retards oxidation. The proper 
mixture consists of about 2 lb. of 
aluminum powder per gallon of 
vehicle, and 1 gal. of this mixture 
should cover from 600 to 900 sq.ft. 
of surface. The coating necessarily 
will be extremely thin and easily 
worn through by mechanical abra- 
sion. For this reason the aluminum 
paint should not be relied on to form 
a complete protection by itself, but 
should be used in connection with a 
reliable priming coat. Any good, 
reliable lead and oil paint can be 
used for this purpose. For the sake 
of appearance the priming coat 


C. D. Weiss, superintendent of 
shops, stores and transportation, in 
a recent letter to the International 
Harvester Company, manufacturer 
of the McCormick-Deering tractors 
and trailers, had the following to 
say about the company’s tractor and 
trailer equipment: 

“We have in constant use two Mc- 
Cormick-Deering industrial tractors 
with six low-down semi-trailers. We 
originally purchased these tractors 
and trailers for moving heavy loads 
to and from plants and big jobs 
within a radius of 3 to 5 miles, but 
after a few trials, because of short- 
ages of heavy truck equipment, we 
found these units very profitable for 
hauling 6 tons any distance over al- 
most any kind of road. 

“On 50-mile trips recently made, : 
16 miles of which was over a dirt 
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road with pretty steep grades and 
sharp turns, the tractor and semi- 
trailer carrying 6.5 tons of material 
averaged 8.5 miles an hour. On re- 
turn trips, empty, an average speed 
of 11.6 miles an hour was made. 
“The interchange of semi-trailers 
is a great convenience, requiring less 
labor and practically eliminating 
standing time of trucks and from 
one to two handlings of material. 
“Regarding operating costs of 
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units, we have capitalized one 
tractor and three trailers as one 
unit and charge $1.20 an hour for 
the use of the tractor, making no 
separate charge for the use of the 
three semi-trailers. This rate so far 
covers all operating expenses, includ- 
ing depreciation of the complete unit, 
but does not include operator’s pay. 
This method of accounting appeared 
to be the simplest for handling 
charges.” 





Submarine Conduit Line 


Cast Iron Pipes Used by Telephone Company to Carry Cables Across 
Canal—Similar Construction Applicable to Light and 
Power Cables 


By G. H. MCKELWAY 
Westfield, N. J. 


URING the past year the New 

York Telephone Company was 
faced with the necessity of getting 
more wires across the Wallabout 
Canal in Brooklyn. There were al- 
ready submarine cables crossing this 
little strip of water, but submarine 
cables, especially when containing 
wires insulated with only a thin 
wrapping of paper, as in telephone 
cables, cannot be considered as being 
permanent or troubleproof. In addi- 
tion there was considerable traffic 
through the canal and it had to be 
dredged out every few months. 
Therefore, to be safe, the cables 
would have to be laid in a trench 
dredged out in the bottom of the 
canal. But it was certain that wires 
enough to be sufficient at this time 
would not be enough in a few years 
and it was not thought good engi- 
neering to install a sufficient number 
of cables at this time to allow for all 
future needs. Yet if only enough 
cables for present needs were in- 
stalled at this time, each new cable 
would require to be sunk in a trench 
of its own, which would be a very 
expensive proceeding. 

To avoid these troubles, to get 
cables that could be pulled out if 
they went bad, that would permit 
the use of the ordinary lead-covered 
cable without any armor, to protect 
the cables fully from mechanical 
injury and to allow of their number 
being increased at any time without 
the necessity of further dredging, it 
was decided to install them in a con- 
duit line across the canal. 

This work consists of one man- 
hole on each side of the canal—the 
one on the south side being im- 
mediately behind the bulkhead, while 
the one on the north side is approxi- 
mately 150 ft. from the water—and 


a twenty-four-duct conduit line con- 
necting them. This conduit line is 
approximately 300 ft. long and is 
made of 4-in. cast iron pipe, laid in 
four tiers, each six ducts wide. 

The cast iron pipe was chosen on 
account of its resistance to corrosion 
and the type used on this job weighed 
20 lb. per foot. The maximum 
lengths obtainable were each 6 ft. 





Electric Hoist Used to Lift 
Heavy Rolls of Rubber 





N THE PLANT of the Manhattan 

Rubber Company, at Passaic, N. J., 
an electric hoist which is easily con- 
trolled and handled is made use of in 
lifting huge rolls of rubber to calen- 
ders. The rolls weigh from 1,000 to 
1,800 lb. and almost 200 rolls of rubber 
are raised into place during every 
twenty-four hours. By the use of such 
a hoist one man can perform all the 
duties required in operating his ma- 
chine without having another man stop 
his work to help lift a roll into place. 
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in length. For filling in near the 
ends, at the manholes shorter pieces 
were used and these could be gotten 
in lengths varying from each other 
by 6 in. The shortest sections used 
were about 18 in. long. The walls 
of these pipes are approximately 
4-in. thick, except at the ends. One 
end of each pipe was made with a 
larger interior diameter than the 
other, while the exterior diameter of 
the other end is made small enough 
to allow it to fit inside of the large 
end of the next piece of pipe, making 
a socket joint. In addition, two lugs 
have been cast on each end of each 
piece of pipe and these lugs are each 
provided with a bolt hole, so that the 
adjacent pieces of pipe can be bolted 
together. 

The resulting joint, although it 
is not entirely waterproof, is 
tight enough to prevent any mud 
from working into it. While some- 
what similar pipe is made with 
joints having rubber gaskets, yet 
this one was preferred because it 
was thought that, while the second 
joint would at first be tighter than 
the one adopted, yet in time the 
rubber would rot away and the joint 
would then leak badly. 

The contractor dredged a trench 
across the canal and also brought the 
pipes through the bulkheads on 
either side of the canal. The man- 
holes and also the conduit line on the 
north side of the canal, between the 
bulkhead and the manhole, were 
built by the telephone company. 

It was intended that the bottom 
of the trench would be 26 ft. below 
the water line, as the Sewer Depart- 
ment now dredges to a depth of 14 
ft. and expects, in the near future, 
to go down to 17 ft. However, so 
many large pieces of rock, running 
from 4 to 9 cu.yd., were encountered 
that it was decided not to go deeper 
than 23 ft., as this would give about 
3 ft. over the top of the pipe, even 
after the stream had been dredged 
to 17 ft. 

In the placing of chains around 
these rocks, as well as later in put- 
ting the pipes in position, the diver 
had to work entirely by sense of 
touch, as the water was too muddy 
for him to see anything. 

After the trench had been dug 
across the canal, the lengths of pipe 
were bolted together until they were 
long enough to span the waterway. 
Then the twenty-four pipes were 
racked up in the formation in which 
they were to be installed, and held 
in position by means of a wooden 
framework, consisting of pieces of 
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wood laid transversely beneath the 
first layer of six pipes, these pieces 
of wood having semicircular grooves 
cut across them, in which grooves 
the pipes were placed. A similar 
piece of timber was placed above the 
pipes and then another tier was 
made up in the same way and placed 
above the first one. This was fol- 
lowed by a third and a fourth and 
then all of the pieces of timber were 
bolted together, forming a frame 
that insured every pipe being in its 
proper place. 

When all of this arrangement of 
the pipes had been completed, they 
were picked up by the derrick and 
installed, as a unit, in the trench 
that had been prepared for them, the 
diver seeing that they were properly 
placed and resting in such a manner 
that no undue strains were placed 
upon them. 

On the south side of the canal, 
where the manhole is close to the 
bulkhead, the pipes enter the water 
with a 45 deg. bend having a 3-ft. 
radius. On the other side, where 
there is more room, the pipes leave 
the water through a 224 deg. bend 
and rise until they are at the desired 
height under the surface of the 
street, then another 224 deg. bend 
brings them back to a _ horizontal 
position, on which line they com- 
plete their run to the manhole. 

Although it might be thought that 
these bends, and especially the two 
in reverse directions on the north 
side, would make it hard to install 
the cables in the pipes, yet one has 
already been pulled in, and it is 
stated that the installation was made 
quite easily. 

After the pipes had been laid in 
the trench under the canal, that 
trench was backfilled with sand so 
as to protect the pipes and also to 
allow them to bed_ themselves 
properly. 
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Home-Made Side Trim 
for Meters 
By H. A. CLARK 


Foreman, Meter Department, City Gas 
and Electric Department, 
Norwich, Conn. 


ANY central stations have a 

large stock of type “I” meters 
on hand which are giving good serv- 
ice but cannot be used with safety 
boxes that require a bottom terminal 
meter. A number of side trims are 
on the market to meet this condition, 
but the cost of these limits their use. 
A simple and inexpensive way to 
utilize these meters was worked out 
in Norwich, and approximately 2,000 
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meters have been so changed and are 
giving excellent service. Two pieces 
of metal molding attached to the 
meter base by bolts serve as a cover 
for the leads to the meter, which are 
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two No. 10 black wires and one No. 
10 white wire for potential. The 
cost of making this change, including 


painting, averages about 43 cents per 
meter. 





Strip Mine Desirable Load 


Electric Shovel Found Superior to Steam Equipment—High Power 
Factor Obtained with Modern Electric Shovel 


By ALBERT CLABAUGH 


Division Sales Manager 
Illinois Power & Light Corporation, St. Louis, Mo. 


HERE has been a large increase 

in the number of strip-mine 
operations during the past few 
years. Expansion of this field of 
mining has brought with it an oppor- 
tunity for a central-station load, hav- 
ing great possibilities as a revenue 
producer. Under proper conditions, 
the equipment used in strip mining 
has highly desirable operating char- 
acteristics. The mining of coal by 


there is the added pumping load for 
supplying the steam-operated equip- 
ment. In the mine of the Gayle Coal 
Company, Du Quoin, Ill, here de- 
scribed, the coal is loaded directly 
from the seam into the railroad cars. 
The pumping requirements are taken 
care of by three 23-in. centrifugal 
pumps each operated by a 5-hp. 
motor, and one 5-in. centrifugal 
pump operated by a 15-hp. motor. 





FIG. 1—TWO TYPES OF SHOVELS USED IN STRIP MINE 


The large electric shovel at the left has 
a capacity of 6 cu.yd. and removes the 
overburden from the coal seam. The 


into cars ready for market. 


smaller shovel at the right loads the coal 


Gayle Coal 
Company, DuQuoin, IIL. 





the stripping process is carried on 
most economically in those fields 
where the overburden of dirt, rock 
and foreign material does not exceed 
10 ft. for every foot of thickness of 
the coal seam. In the case of one of 
the important strip mining opera- 
tions supplied by the Illinois Power 
& Light Corporation and described 
in this article, the overburden varies 
from 18 ft. to 60 ft. with a 6-ft. 
vein of coal. 


EQUIPMENT USED IN STRIP MINING 


The operations carried on in strip 
mining are chiefly: removal of the 
overburden, blasting and removal of 
the coal from the seam, separation 
of coal in screening plant, loading of 
coal on cars, removal of water from 
pits. In the case of steam shovels 


These pumps are intermittent in 
operation, averaging not more than 
one hour per pump per day. In some 
mine locations the pumping load is 
much more severe, due to the pres- 
ence of large quantities of ground 
water. 

The stripping operation calls for 
the removal of large quantities of 
overburden and always involves a 
larger shovel than the operation of 
loading coal. The mine in question 
uses for stripping a No. 320-B 
Bucyrus electric shovel with a 
6-cu.yd. dipper. This shovel has a 
capacity for removing 3,000 cu.yd. 
of overburden in ten hours, based 
on the dipper being three-fourths 
full of material and in operation 55 
per cent of the time. The operations 
of the shovel—namely, “rotating,” 
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“hoisting” and “crowding’’—are per- 
formed by direct-current motors, 
which are supplied from individual 
direct-current, differential compound- 
wound generators, driven by a single 
synchronous motor. The 435-hp. 
synchronous motor, designed for 
operation on 2,800/4,000-volt service, 
is supplied over a flexible cable from 
the power company’s substation. A 


HAYLE COAL COMPANY Nf 4083 
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leading with the motor-generator set 
operating light and 90 per cent lag- 
ging under maximum load. Such an 
operating characteristic is more de- 
sirable than can be obtained with 
straight induction motor equipment 
or even with direct-current motor 
equipment, using ordinary control. 
The shovel in question uses differ- 
ential compound-wound generators, 





FIG. 2—CLOSE-UP OF 6-CU.YD. ELECTRIC SHOVEL 


20-kw. 110-volt, compound-wound 
exciter provides the main excitation 
for the various generators. Energy 
for hoisting is supplied from a 250- 
kw., 250-volt, differential compound- 
wound hoist generator, there being 
two hoist motors of 175 hp. each. A 
75-kw. generator supplies energy to 
an 87-hp. motor for rotating the 
shovel. A 50-kw. generator supplies 
energy to an 87-hp. motor for crowd- 
ing the dipper when picking up a 
load. 

After the overburden has been re- 
moved by the large shovel and the 
coal has been loosened by blasting, 
an electric shovel of 2-cu.yd. capacity 
takes the coal from the seam and 
loads it directly in the railroad cars 
ready for shipment to market. This 
shovel is a No. 15-C Bucyrus shovel, 
having a capacity of 2,600 tons in 
ten hours. The electrical equipment 
of the shovel consists of three 373- 
kva., 2,300/440-volt transformers, 
supplying 440-volt service to one 100- 
hp. hoist motor of the slip-ring type 
and one 40-hp. swing motor. The 
shovel is equipped with one 3-kva. 
lighting transformer. 

The power factor of the motor 
generator set of the electric shovel 
may be automatically controlled 
within predetermined limits. Power 
factor of this unit is 95 per cent 


giving practically automatic voltage 
control, which limits the demand that 
can be established by the motors. As 
the load on the motors increases, the 
voltage of the generators decreases, 
so that severe peak loads are auto- 
matically eliminated. The current 
limit on the hoist motor is 1,800 amp. 

A test was conducted to determine 
the effect of the shovel load on the 
regulation of the transmission line. 
Because of slight variations in the 
transmission line voltage itself, the 
exact effect of the shovel operation 
could not be actually determined, but 
was found to be a variation of ap- 
proximately 6 per cent. The load 
losses of equipment were found to be 
approximately 130 kw. The maxi- 
mum load observed during operation 


LOAD DATA FOR ELECTRICALLY OPERATED 
STRIP-MINE IN DUQUOIN, ILLINOIS 


Load 
Actual Congumption Factor 
Kw.-Hr. 


1924 Demand Per Cent 
Te 72.0 1,200 % 
eee 212.4 8,400 as 
ee eee 285.6 61,800 30 
EE 6 50x: 307.2 78,000 35 
September... . 319.2 91,800 39 
October...... 343.2 1¥6,000 42 
November... . 334.8 78,000 32 
a. cg 380.4 94,200 34 
Fanuary...... 552.02 111,600 28 
Jebruary..... 335.95 88,200 36 
March....... 346.80 92,400 37 
PE i venkaes 337.18 125,400 51 


* Mine being opened — Not in regular production. 
Norgs—Annua! load factor based on last ten months 
operated, 23 per cent. 
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was 450 kw. The actual maximum 
demand, based on the average of the 
three highest five-minute demands in 
one month, was found to be 552 kw. 
in January, and less than 380 kw. in 
any other month. 

The stripping shovel is operated 
twenty-four hours per day (three 
eight-hour shifts) thirty days per 
month and requires four men for 
track laying, one operator and one 
oiler per shift. The loading shovel is 
operated eight hours per day six days 
per week and requires one operator 
and one pit man per shift. In addi- 
tion to the shovel equipment labor, 
twenty-five men are used in the mine 
during the eight-hour day shift and 
three men are used during each of 
the night shifts. The use of central- 
station service makes possible the 
adequate lighting of the entire mine 
for night operations. 


METHOD OF POWER DISTRIBUTION 


The lines of the Illinois Power & 
Light Corporation terminate in an 
outdoor substation of wood construc- 
tion and serving the customer’s load 
through three 250-kva. transformers, 
33,000/2,300 volts. All service is 
measured in one meter at the sub- 
station. Distribution lines about the 
property were built by the mining 
company. Service from these dis- 
tribution lines is taken to the shovel 
by means of a flexible cable, operat- 
ing at 2,300 volts. 


PRODUCTION AND ECONOMIES OF 
ELECTRIC EQUIPMENT 


The maximum day’s tonnage of 
this mine is 2,200 tons, with an aver- 
age tonnage throughout the year of 
1,000 tons per working day of one 
shift. Overburden removed per day 
amounts to 4,500 cu.yd. 

The operators of this mine state 
that the economy of electric equip- 
ment over steam equipment is con- 
siderable and is due primarily to: 
(1) elimination of boilers and neces- 
sity for cleaning; (2) elimination of 
water supply, its expense and uncer- 
tainty in cold weather; (3) elimina- 
tion of trouble from low steam 
pressure and resulting loss of produc- 
tion; (4) great reduction in amount 
of labor and maintenance expense. 

Electric shovels are coming into 
more frequent use every day not only 
in coal-mining fields but in many 
other fields of mining and excava- 
tion, and in view of the experience 
with the modern electric shovels, this 
type of load and equipment can well 
be encouraged by central-station 
power engineers. 
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Commercial Activities and Public Relations 


Apartment Hotel Installs 
2690 Electric Ranges 


HAT is believed to be a record 

electric range installation was 
recently completed in a large new 
apartment hotel in Fort Dodge, Iowa. 
The building, which is known as the 
Warden Shops and Apartment, con- 
tains 260 apartments, twenty stores 
and forty shops. Each of the apart- 
ments is equipped with an electric 
range. 

The decision to install complete 
electric cooking equipment was made 
as a result of a desire on the part 
of the owner to have the new build- 
ing a model of attractiveness, com- 
pleteness and comfort. The electric 
range, eliminating grease, gas and 
odors and with its general popularity 
and record of satisfactory service, 
fitted into the owner’s plans so well 
that its installation throughout was 
ordered. 

The size of the ranges installed 
varies somewhat, but the majority 
are of the kitchenette type, having 
two top burners and two oven 
burners, with a total rating for the 
range of 5,000 watts. The total 
connected range load amounts to 
1,100 kw. 

The Warden Shops and Apartment 
Building is under:the same manage- 
ment as the Wahkonsa Hotel. The 
two buildings are adjacent and sup- 
plied with electric service through 
one power and one lighting meter. 
Electric service is supplied by the 


Fort Dodge Gas & Electric Company, 
a subsidiary of the United Light & 
Power Company. The combined 
building load includes a refrigeration 
machine, deep well pump, water- 
softening apparatus, pumps, two ven- 





tilating fans and four electric ele- 
vators. The popularity of the elec- 
trically equipped apartments was ap- 
parent by the size of the waiting list 
of applicants before the building was 
completed. 





Purchased Power vs. Private Plant 


Factors That Make the Installation of Isolated Power Plants a Costly 
and Unprofitable Investment and Their Operation Uneconomical 
in Comparison With the Use of Central-Station Service 


By E. F. WILSON 


Commercial Engineer, Brooklyn Edison Company 


ENTRAL-STATION sales engi- 

neers in conducting investiga- 
tions to determine the power require- 
ments of an industrial plant, can 
divide the problem into three major 
phases: First, the true economy of 
the source of the power; second, the 
economy of application to the operat- 
ing conditions and manufacturing 
processes of the industry under con- 
sideration, and third, the financial 
condition of the power user. 

In considering the first part of the 
problem—the source of the power— 
it is necessary to consider separately 
the advantages and disadvantages of 
both the central station and private 
plant. As both have their own 
peculiar characteristics, it is im- 
portant not only that they be 
weighed and compared with each 
other but that the comparison be 
made with careful consideration of 
the operating conditions of the in- 
dustry to which the power is to be 





APARTMENT HOTEL IN FORT DODGE, IOWA, EQUIPPED WITH 260 ELECTRIC RANGES 


applied. For example, although an 
engine may be very efficient—that is, 
economical in a technical sense—this 
is not proof that it will make an 
efficient or economical source of 
power, since only one of the phases 
of the problems has been considered. 

Technical efficiency of the source 
of power is an important considera- 
tion which should be investigated 
thoroughly before an investment is 
made in a power plant, but the point 
that needs the most careful study is 
not the manufacturers’ efficiency rat- 
ings, but whether these ratings can 
and will be realized under actual 
operating conditions. In too many 
cases the prospective power consumer 
simply gathers from power equip- 
ment salesmen the fuel consumption 
or performance ratings of their 
equipment, and estimates his future 
power cost from these figures. For 
example, a certain engine may have 
been quoted as having a steam con- 
sumption of 20 lb. per horsepower- 
hour. Although it is clearly stated 
under what conditions this rating is 
taken, it seems to be entirely dis- 
regarded by the prospective power 
consumer when he is making his 
plans for a plant. If the conditions 
were considered, it would be evident, 
even to the layman, that such ef- 
ficiency could not be realized in 
practice. Some of the factors neces- 
sary are full load, a definite steam 
pressure, dry steam, tight valves, 
tight piston and valves properly set 
and adjusted. Aside from load con- 
ditions, the maintenance of these 
requirements for high efficiency is 
dependent on the operating engineer, 
and here is where the average small 
industrial power plant is handicapped 
because competent engineers and fire- 
men are seldom employed. 
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Few industrial managers stop to 
realize that the “manufacture” of a 
kilowatt-hour is an extremely com- 
plex process, involving two complete 
energy transformations—heat energy 
into mechanical energy and mechani- 
cal energy into electrical energy. 
To accomplish this with any degree 
of economy requires, among other 
things, the constant supervision of 
an expert, who understands both the 
theory of this transformation and 
the practical methods of accomplish- 
ing it. The mere fact that the 
wheels are turning and that power 
is being supplied is, of course, no 
indication that the process is being 
done satisfactorily. 


PROBLEM OF EFFICIENT POWER 
PRODUCTION 


Even assuming that a competent 
operating engineer is in charge and 
that equipment and auxiliaries are 
adequate and of high standard, these 
are still not enough to assure ef- 
ficient operation of the plant. It is 
essential that he have for his in- 
formation and guidance a number of 
complicated and expensive instru- 
ments, such as steam flow meters, 
recorders, draft gages, a steam en- 
gine indicator, a planimeter and a 
tachometer. Without these the maxi- 
mum efficiency of the plant cannot 
possibly be maintained, because the 
engineer will not know what is hap- 
pening, will not know how much 
power an engine is developing, how 
much steam it is using or whether 
or not the coal is being burned 
efficiently. 

There are, then, four essentials 
for the efficient production of power: 
(1) a competent operating engineer; 
(2) adequate instruments; (3) good 
equipment; and (4) adequate aux- 
iliaries. Few industrial power plants 
have any of the four necessary 
qualities well developed. 

Central-station generating plants 
must maintain the four essentials 
named for the efficient production of 
power. The transmission and distri- 
bution systems for carrying the 
power to the consumer have also 
been so highly developed that the 
cost of purchased power delivered at 
the industrial plant is as low as or 
lower than the true cost of the 
power generated in the private plant. 

The second phase of the problem— 
that of power application—is in most 
cases the most important, and de- 
cides, finally, what the source of 
power should be. After all, the prob- 
lem is to find the most economical 
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method of supplying power for the 
particular operating and manufac- 
turing conditions of the particular 
industrial plant under consideration, 
not the most economical method of 
getting power as such. An indus- 
trial plant was recently investigated 
where the engineer proudly stated 
that he was making power for 1.6 
cents per horsepower-hour. Indicator 
tests on the engine; together with all 
available cost data, showed this 
figure to be substantially correct. 
Further tests showed, however, that 
73 per cent of the load being carried 
by the engine was friction load due 
to the large amount of shafting. By 
installing group motor drives it was 
shown that the actual power require- 
ments of the factory could be reduced 
approximately 60 per cent, so that 
it would be more economical for it 
to buy power at 3 cents per kilowatt- 
hour than to continue making it at 
2.1 cents per kilowatt-hour. In other 
words, while this concern was mak- 
ing power, as such, economically, it 
was not supplying its power require- 
ments economically. 

In nearly all cases, in order to de- 
termine the most economical method 
of supplying power, it is necessary 
to go beyond the engine room itself. 


INFLUENCE OF LOAD FACTOR 


In analyzing the operating condi- 
tions of an isolated power plant prob- 
ably the most important considera- 
tion is the load factor at which it 
will operate. For example, suppose 
an industrial plant is supplied with 
power by an engine capable of de- 
veloping, under the existing condi- 
tions of speed and steam pressure, 
200 hp. The maximum power that 
could be developed in one day is 4,800 
hp.-hr. In most plants of this size 
the load fluctuates over a wide range 
and the plant does not work twenty- 
four hours per day. Suppose, then, 
that this plant at some time during 
the day carries a 200-hp. load, but 
only 1,600 hp.-hr. is actually de- 
veloped. The daily load factor then 
is 334 per cent. Incidentally, this 
figure is high for most plants of 
this size, 15 to 20 per cent being 
more representative. 

The load factor of a plant is of 
vital importance with regard to the 
cost of power, since it determines to 
a large extent the capital investment 
required and the operating efficiency 
of the power plant after installation. 

Consider the difference in costs of 
operating a 200-kw. Uniflow plant at 
25 per cent and 75 per cent load 
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factor. The cost of a plant of 
this size, complete, is approximately 
$30,000, so that the fixed charges, 
taken at 15 per cent, the customary 
amount, would be $4,500 per year. 
Cost of power in this plant operating 
at 25 per cent or 75 per cent load 
factor would be as follows: 








25 per Cent 75 per Cent 
Load Factor Load Factor 
Fixed charges.. $ 4,500 $ 4,500 
Operating cost.. 18,569 27,838 
$23,069 $32,338 
Cost per kilo- 
watt-hour 5.27c. 2.46¢ 


The cost of this same power pur- 
chased from a central-station com- 
pany on a standard power schedule 
would be 3.07 cents per kilowatt-hour 
at 25 per cent load factor and 1.85 
cents per kilowatt-hour at 75 per cent 
load factor. 

In actual practice the saving would 
be even more in favor of the central 
station, as the majority of isolated 
plants have a load factor of less than 
25 per cent. An examination of the 
records of more than one hundred 
industrial plants in Brooklyn having 
the equivalent of a 100-hp. power 
plant shows a load factor of about 
18.5 per cent. 

A clear conception of the influence 
of load factor shows conclusively the 
fallacy of such statements as, “This 
engine is efficient; therefore it will 
make an efficient source of power.” 
The engine is efficient only at one 
time—full load—but most of the 
time it is operating at light loads, 
and therefore inefficiently. 


INFLEXIBILITY OF THE PRIVATE PLANT 


The production of goods in prac- 
tically every industry varies in two 
ways; first, the increased and de- 
creased production due to market 
conditions, second, the net increase 
over a period of time due to the 
normal growth of the_ business. 
Power consumption is directly pro- 
portional to the production of goods, 
and therefore these two factors must 
be considered as part of the power 
problem. When business is slack, 
it is often necessary to operate but 
a small part of the machinery per- 
haps only a few days a week, which 
makes for excessive power costs. In 
boom times, when it is necessary to 
increase production, the power plant 
becomes inadequate, slows down pro- 
duction and when operated for con- 
tinuous periods of overtime, breaks 
down, causing loss through stopping 
production. 

Two important requirements of 4 
source of power for any industry are 
flexibility and reliability. In these 
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two respects central-station power 
has a great advantage over the 
private plant, because of reserve 
equipment, duplication of lines and 
careful scientific scheduling of the 
power house units. 

Aside from these major fluctua- 
tions on power requirements, there 
is also the gradual increase in the 
power requirements of an industry 
due to its normal growth. It is in- 
teresting to see how this situation is 
met in the private plant. For a time 
a plant will operate under overloaded 
conditions, but as the requirements 
increase eventually the “last straw” 
will bring the failure of an engine 
or boiler. Then a new unit will be 
required, or the old unit will be re- 
placed by one large enough to handle 
the new load. In either case the re- 
sult is the same—a futile attempt to 
make an inflexible source supply a 
flexible demand. The result is in- 
efficiency, hampered production and 
excessive costs. 


SAVING OF INVESTMENT COSTS 


The financial condition and policy 
of a manufacturing company have a 
vital bearing on the choice of a 
source of power. It should be re- 
membered that power plant equip- 
ment is inherently expensive; that 
its efficiency decreases steadily, thus 
increasing the unit cost of power, 
and that the salvage value of such 
equipment is practically nothing. In- 
vestment in power equipment should 
be justified just as much as invest- 
ment in any other kind of equipment. 
If, for instance an industry is earn- 
ing, say, 15 per cent net on its money 
investment, it is certainly not good 
business to tie up capital costing 15 
per cent in interest and depreciation 
in power equipment when the cen- 
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DISCHARGING 3,600 LB. OF BREAD PER HOUR FROM ELECTRICAL CONVEYOR OVEN 


tral station already has a duplicate 
investment and the cost of the power 
can be carried as an operating ex- 
pense with no large capital invest- 
ment involved. 


Electric Oven Bakes 3,600 
Loaves of Bread Hourly 


LECTRICITY has replaced gas 

for baking 20,000 lb. of bread 
per day at the Fisher Brothers Com- 
pany, Cleveland, Ohio. The oven 
originally was designed for gas heat 
and the inherent losses due to such 
design have prevented obtaining 
maximum economy from a conveyor 
oven of this type. The oven at pres- 








NINE ZONES OF AUTOMATIC TEMPERATURE CONTROL IN ELECTRIC OVEN 


ent operates about six hours per day 
with an energy consumption of 135 
kw.-hr. per 1,000 lb. of bread baked. 
With the elimination of losses due to 
fuel-fire design and the operation of 
the oven for eighteen hours per day, 
the estimated energy consumption 
would be 80 kw.-hr. per 1,000 Ib. of 
bread baked. 

The oven, which is 80 ft. long, 9 
ft.. wide and 8 ft. high, has a total 
rating of 450 kw. The General Elec- 
tric heating units are inclosed in 
boiler tubes extending through the 
oven wall, above and below the travel- 
ing hearth. Energy is purchased 
from the Cleveland Electric Illum- 
inating Company, at 220 volts, three 
phase, 60 cycles. Heat is auto- 
matically controlled through nine 
circuits, providing nine zones of 
temperature, ranging from 520 deg. 
F. where the bread enters the oven 
to 415 deg. F. where the bread leaves 
the oven. The conveyor speed is 
adjusted for a total baking period of 
forty-two minutes. The control panel 
is mounted on top of the oven and 
was furnished by the General Elec- 
tric Company. Bristol indicating 
temperature regulators are mounted 
on the outer wall of the oven. 

The Fisher Brothers Company has 
found that the new oven bakes a 
better and more uniform quality of 
bread, is absolutely sanitary and is 
free from the expense and incon- 
venience of clogged and dirty gas 
burners. 
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Hydro-Electric Development and 
Steam Equipment 


Osborne (Adelaide, Australia) Power 
Station and Transmission System.—A 
seaside power station, designed for an 
ultimate capacity of 60,000 kw. and so 
located that colliers can discharge 
directly at the plant, is described in 
detail, with numerous i lustrations. 
Steam supply is at 250 lb., 606 deg. F.; 
guarantees for the 10,000-kw. units, 
10.93 lb. per kilowatt-hour. For the 
440-volt direct-current motor-driven 
auxiliaries a geared 500-kw., 6,000/760- 
r.p.m. turbo-generator supplies the 
power. The use of outdoor switchgear, 
apparently not customary in British 
installations, but considered feasible 
because of the total absence of snow 
and sleet in winter and high summer 
temperatures—up to 100 deg. in the 
shade and 160 deg. to 180 deg. in the 
sun, with extremely low humidity— 
makes the unit cost compare favor- 
ably with that in England, despite 
high transportation charges.—Engineer 
(England), August 7 and 14, 1925. 


Faal Hydro Station and Tuffer Sub- 
station in Jugoslavia.— W. GrRoB. — 
Originally built to supply an extended 
industrial area of southern Austria, 
the hydro-electric station of Faal, on 
the River Drau, is the largest gen- 
erating plant operating in Jugoslavia 
since the war, having an output of 
35,000 kva. The station contains five 
5,200-kva. and one 8,700-kva., three- 
phase 50-cycle generator, and, together 
with the entire transmission system, 
was bui't by a Swiss concern. The 
main substation at Tuffer, which lies 
near a coal-mining district, is reached 
over a 45-mile, 80-kv. transmission line. 
From here 35-kv. lines radiate to the 
various power-consuming centers. This 
substation, with five 3,000-kva., three- 
phase transformers, is built as an out- 
door station for the 80-kv. side and an 
indoor station for all 35-kv. apparatus. 
The transformers are Y-Y connected, 
with a dissonance coil on the low-volt- 
age neutral. Outside of a lightning 
cable above the transmission line and 
the dissonance coil in the station, no 
other kind of lightning arresters or 
overvo'tage protection has been in- 
stalled. Although located in the Alps, 
where lightning storms are frequent 
and violent, the system has operated 
without major troubles for a number 
of years. All outdoor oil switches in 
the 80-kv. lines formerly had heating 
units in their tanks to prevent freezing 
of the oil. Subsequently these units 
were removed and low-freezing-point 
oil, solidifying below —30 deg. C., was 
introduced. “Motor” insulators are 
used on the line and in the substation 
on all 80-kv. conductors.—Brown-Boveri 
Mitteilungen, September, 1925. 


Regulation of the Import and Export 
of Electrical Energy—A. BOUCHAYER. 
—A translation, slightly abridged, is 
given of a paper read before the third 
water-power conference at Grenoble. 
It contains a rather detailed survey, 


with much statistical material, of the 
French power situation.—Engineering 
(England), August 14, 1925. 


Generation, Control, Switching 
and Protection 


Direct - Current Dynamometers. — 
Scott HANcock.—This article relates 
to the well-known use of the direct- 
current machine as a means of loading 
or driving a mechanical device, at the 
same time affording a way of measur- 
ing the power output or input. Several 
methods are explained and compared.— 
Electric Journal, August, 1925. 


Three-Phase, 60,000-Kva. Turbo- 
Alternators for Gennevilliers.—E. ROTH. 
The two machines to which reference 
is here made are being built for a large 
generating station near Paris. The 
description and illustrations are pre- 
sented as an example of European 
practice. Special attention is called to 
the design of the stator slots, which 
are unusually deep and are occupied 
to but little more than half their depth 
by the windings. They thus serve a 
double purpose, since they artificially 
increase the leakage for the stator, 
thereby reducing the instantaneous 
short circuit to a very low value, and 
provide a channel for the cooling air. 
The actual ratio of symmetrical short 
circuit (without external reactors) to 
full-load current is 3.7. Further, the 
conditions of self-excitation of an alter- 
nator are discussed, when the machine 
is connected to a line having sufficient 
capacitance, and the use of the leakage 
slots is shown to increase the stabil- 
ity of operation under such circum- 
stances. Finally, a method of deter- 
mining the losses and efficiency of these 
large machines is considered, based on 
measurements of the change in tem- 
perature of the ventilating air by 
means of the change in resistance of 
wires in the air stream, and not neces- 
sitating a measurement of the rate of 
flow of the air.—A. J. E. E. Journal, 
September, 1925. 


Transmission, Substations and 
Distribution 


Power Distribution Problems.—S. Q. 
Hayes.—In discussing the control of 
wattless current and regulation on 
transmission lines the author gives 
some data on generators and synchro- 
nous and static condensers. On ac- 
count of the rapidly increasing cost 
of the synchronous condensers as unity 
power factor is approached it usually 
does not pay to raise the latter above 
90 to 95 per cent. On the input end 
of the line modern alternators are of 
such design that when carrying rated 
current at zero power factor lagging 
they require 200 to 250 per cent of 
their no-load field current, and for an 
equal leading current at zero power 
factor they take from +15 to —15 per 
cent field current. Whether or not a 
given generator becomes self-exciting 
when placed upon a dead transmission 
line depends upon the relative slope 
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of the generator and line character- 
istics, Representative synchronous 
condenser losses at rated full-load lead- 
ing power factor, including exciter, are 
as follows: 


Lagging 
— 100 500 1,000 5,000 10,000 20,000 50,000 


4088, 
ees, 42 Fe 55 220 420 


Without transformers the power loss 
in static condensers is about 0.5 per 
cent. The economic balance between 
the two kinds therefore depends not 
only on the first cost—which becomes 
progressively less per unit of rating 
with increasing size of synchronous 
machines, but is nearly constant for 
all sizes of static condensers—but also 
on the cost of power. The author 
presents charts showing cost compari- 
sons under several assumed conditions. 
—Electrician (England), August 28, 
1925. 


Units, Measurements and 
Instruments 


Multiple-Rate Meters —L. MARTENET. 
—A very substantial increase in the 
current consumption of the cities Lau- 
sanne and Neuchatel was noticed after 
the general introductidbn of multirate 
meters integrating five different rates, 
according to time and season. The sys- 
tem adopted four years ago in these 
two cities permits the use of ordinary 
rotary-disk meters registering any de- 
sired number of rates. The principle 
of the arrangement is an intermittent 
stoppage of the meter by disconnecting 
the shunt field. A convenient number 
of meters is connected to a common 
pilot wire which leads to a time clock 
with a contacting device. This clock 
is set to open the shunt fields of its 
group of meters at certain selected 
hours for certain selected periods. As 
the network of the two cities grows all 
new power cables are of special de- 
sign, containing a 5-sq.mm. pilot wire to 
reduce further the number of installed 
control clocks.—Bulletin Association 
Suisse des Electriciens, July, 1925. 


Properties and Testing of Magnetic 
Materials —T. SPOONER.—The present 
installment, Part V of the serial, deals 
with permanent magnet steels. The 
first portion is a discussion of the gen- 
eral properties of permanent magnets 
and contains, among other things, for- 
mulas for the demagnetizing coefficient 
for magnets of several different forms 
to take into account the effect of an air 
gap. The remainder of the paper is 4 
survey of the characteristics of various 
materials which are used for perma- 
nent magnets, the data being taken 
chiefly from results of researches on 
new alloy steels published during the 
past few years.—Electric Journal, 
August, 1925. 
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Illumination 


Amplification of Weak Currents and 
Their Application to Photo-electrie 
Cells—G. Ferrié, R. Jovaust and R. 
MeEsNy.—For the measurement of the 
exceedingly feeble currents obtained 
from a photo-electric cell when it 15 
used, for example, in stellar photom- 
etry several methods are here described 
which have been used with more oF 
less success or which give, promise ° 
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success. The currents in question are 
of the order of 10°" amp. The photo- 
electric cells used, constructed by 
Rougier, consists essentially of a glass 
bulb having a diameter of 5 cm. to 
6 cm. and silvered on the inside, with 
the exception of a window for admit- 
ting the light. On the silver opposite 
this window is a deposit of hydride of 
potassium constituting the cathode. 
The anode is ring-shaped so as not to 
obstruct the rays.—Proceedings Insti- 
tute of Radio Engineers, August, 1925. 

Production of Fluorescence and Phos- 
phorescence by Radiations from the 
Carbon Are Lamp.—W. S. ANDREWS. 
—A simple apparatus is described by 
which fine fluorescent effects may be 
demonstrated in such compounds as 
respond to the action of ultra-violet 
rays. The source is a 5-amp. or 6-amp. 
carbon arc, inclosed in a ventilated 
light-tight box having a window 6 in. 
square into which is fitted a filter of 
“red-purple ultra” glass. This glass is 
nearly opaque to visible light, trans- 
mitting only a band in the extremes of 
red and violet.—General Electric Re- 
view, September, 1925. 


Motors and Control 


Design of Induction Motor Slots.— 
I. C. WHARFE.— The relative advan- 
tages of open versus partially closed 
slots for the stators of induction motors 
have long been a matter of controversy. 
American practice adheres to the for- 
mer; British practice favors the latter. 
With the open slot labor charges for 
winding are only 40 to 65 per cent as 
high as with the semi-inclosed and 
repairs are more easily made, but only 
the minimum width of the teeth is 
presented to the air gap, and the flux 
therefore crosses it in narrow zones 
which cause high re’uctance in the 
magnetic path and high-frequency pul- 
sation losses of considerable magnitude 
in the iron and copper at the surface 
of the rotor. This means that for 
equivalent output with the same tem- 
perature rise the machine requires 15 
to 25 per cent more material and space 
than when semi-closed slots are used, 
and the efficiency is lower. A type of 
magnetic slot strip has recently been 
successfully tried out which, while giv- 
ing the advantages of a semi-closed 
slot, does not introduce the eddy-current 
losses that would occur in a so’id strip. 
It consists of a core of impregnated 
beech or hornbeam with enameled iron 








Motor 
Having 
Motor Semi- Motor 
Having Inclosed with 
. Open Slots Magnetic 
Readings at 500 Stator (Opening Slot 
Volts, 50 Cycles Slots 0.1 In.) Strips 


No-load current....... 5.6 3.65 3.36 
No-load power........ 474 312 280 
ispersion coefficient 
deduced from test 
OU tia far 0.11 0.117 


_ fe 0.119 
wire of about 22 S. W. G. wound on it 
m a continuous spiral. The following 
figures are extracted from the test and 
design sheets of a line of standard six- 
Pole, three-phase, 50-cycle, 5-hp. squir- 
rel-cage motors on which at different 
Periods both open and semi-closed slots 
ave been tried, and where now mag- 
netic strips have been fitted.—Elec- 
trician (England), Aug. 28, 1925. 
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Electrophysics, Electrochemistry 
and Batteries 


Economic Aspect of the Utilization 
of Permanent Magnets in Electrical 
Apparatus.—E. A. Watson. — The 
paper first describes the principal steels 
at present availab'e for the production 
of permanent magnets and gives mag- 
netic data for typical examples. Some 
of these are shown in Table I. The 


TABLE —I MAGNETIC DATA ON VARIOUS 


STEELS 

Stored 

Energy 

per Cm: 

(BH) of Magnet, 
Material maz Ergs 

Chrome-carbon steel.......... 230,000 9,200 
iis 65 nc eerie 260,000 1v,400 
Cobalt-chrome, 9 per cent Co.. 500,000 19,900 
Cobalt-chrome, 12 per cent Co. 580,000 23,000 
Cobalt-chrome, 15 per cent Co. 650,000 25,900 
Cobalt steels, 35 per cent Co.... 800,000 31,800 


cost of these steels is then considered, 
and figures are given for the actual 
cost of the material of the steels for 
which the magnetic data have been 
furnished. (See Table II.) Consid- 
eration is next given to the other costs 
in working and hardening the steel and 
housing the finished magnet, and a total 
figure is obtained which enables a com- 
parison to be made of the various steels 
under different conditions. It is shown 


TABLE II—RELATIVE MATERIAL COST FOR 
PROVIDING | KILOLINE OF FLUX AGAINST 
AN Mnf. OF 1,00u 


Volume Cost 


Re- per Total 
quired Cm3 Cost 
Material Cm3 d. d. 

Chrome-carbon........... 4.34 0.105 0.457 
TAGE, coccceccccssere Joow 0.208 ~ Glee 
Cobalt-chrome, 9 percent. 2.00 ‘0.442 0.884 
Cobalt-chrome, 12 percent 1.73 0.529 0.910 
Cobalt-chrome, I5 percent 1.55 0.608 0.940 
Cobalt, 35 percent........ 1.25 1.14 1.420 


that under certain conditions the use 
of a cobalt steel will effect an economy 
over a tungsten or a chrome steel— 
e.g., when minimum weight and size is 
important—while under other condi- 
tions the reverse is true. Comparison 
is also made between the cost of pro- 
viding a given flux by an electromagnet 
and by a permanent magnet, allowance 
being made for the value of power con- 
sumed in the former case. It is shown 
that in small direct-current machinery 
considerable saving might be effected 
by the use of permanent fields, partic- 
ularly where the cost of fuel is high 
or where the apparatus runs for long 
hours. Suggested examples are tach- 
ometers, wind-driven generators for 
battery charging (which in the absence 
of field losses could commence to charge 
at a very low wind speed), motor- 
generators for supplying the anode 
voltage in small radio sets, and air- 
driven generators for miners’ lamps. 
The author points out that the price 
of cobalt is a dominant factor in the 
situation. A stable price of less than 
10 shillings (roughly $2.40) per pound 
would give it a wide sphere of appli- 
cation.—Journal of (British) I. E. E., 
August, 1925. 
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Theory and Design of Ballast Resist- 
ors.—H. A. JoNEs —The type of resistor 
considered is the iron wire in hydrogen. 
The subject is treated mathematically, 
equations and a monogram being devel- 
oped.—General Electric Review, Sep- 
tember, 1925. 


Traction 


Main-Line Railway Electrification.— 
No. VIII.—Austria.—Sm Puiuie Daw- 
SON and S. PARKER SMITH.—Continuing 
the subject from the preceding issue, a 
number of individual roads are de- 
scribed. Data on results for the Fed- 
eral Railway thus far are lacking be- 
cause the conversion is still in progress. 
The total costs of four important lines, 
aggregating about 650 km. in length, 
are estimated at 168,000,000 gold 
kronen, of which at the end of 1920, 
28,000,000 had been spent. Proposed 
methods of financing the work, which 
is important to the country’s economic 
welfare because of the scarcity of fuel, 
are outlined.— Engineer (England), 
Aug. 28, 1925. 


New Electric Trolley Omnibus.—In- 
stead of replacing tracks that had got 
into a bad state on one of the suburban 
routes of Birmingham, England, double- 
deck trackless trolley cars have been 
successfully emp'oyed. The present 
article describes a demonstration vehi- 
cle of 26 ft. overall length and equipped 
with a 50-hp. motor. Some results 
obtained on test runs were: Speed on 
good level roads, 22-24 miles per hour; 
average speed on a gradient of one in 
thirty with load of seventy-nine adults 
and two children, 184 m.p.h.; average 
speed up a one-in-nine gradient with 
about 80 per cent passenger load, 13 
m.p.h:; acceleration from standing start 
on this gradient, 0 to 10 m.p.h. in eight 
seconds; acceleration on level, 0 to 10 
m.p.h. in four seconds, 0 to 15 m.p.h. 
in ten seconds, 0 to 18 m.p.h. in fifteen 
seconds. Numerous detail drawings 
accompany the description.—Engineer 
(England), Aug. 21, 1925. 


Telegraphy, Telephony, Radio 
and Signals 


Automatic Substations for Railway 
Signaling and Train Control_—H. M. 
Jacoss.—Continuity of service is essen- 
tial in the signal and train-control sys- 
tems on railroads. Hence there must 
be an alternative power source ‘for use 
in case of the failure of the normal 
supply, and to reduce the de'ay to a 
minimum it is desirable that the trans- 
fer be made automatically. Where the 
vo tage of the power supply is unsteady, 
or where sources of different frequency 
must be used, regulating or converting 
equipment is required. Examples of 
several kinds of substation are given, 
with diagrams and a number of specific 
installations are described. — General 
Electric Review, September, 1925. 

The “Straight-Line-Frequency” Vari- 
able Condenser—HENRY C. FoRBES.— 
The equation for the shape of the 
rotary plates in a rotary variable con- 
denser is developed so that the fre- 
quency-angular setting characteristic is 
a straight line. The equation for 
capacitance at a given setting is also 
given.—Proceedings I. R. E., August, 
1925. 
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New Books 





American Petroleum — Supply 
and Demand 


Report of Committee of Eleven to Df- 
rectors of the American Petroleum Insti- 
tute. New York: McGraw-Hill Book Com- 
pany, Inc. 267 pages, illustrated. 


A country-wide survey of the petro- 
leum situation by experts is presented 
in this publication. They conclude that 
there is no immediate danger of ex- 
haustion of the petroleum preserves of 
the’ United States, which amount to 
5,300,000,000 barrels of crude in proved 
fields, by the current recovery methods 
using pumping and flowing. A survey 
of supply and demand conditions is 
made, and statistical data are given on 
production, sale and use of petroleum. 
Methods of recovery are discussed fully 
and future possibilities are indicated. 





America’s Greatest Dam— 
Muscle Shoals, Ala. 


By William Benjamin West. 
tion, revised. 61 pages, 
York: Frank E. Cooper. 

A pictorial survey of the Muscle 
Shoals project, together with a descrip- 
tion of the origin, construction and 
future plans for the project. Espe- 
cially good pictures of Wilson Dam are 
included, and a brief description of the 
plants and units is given. A more de- 
tailed tabulation of data on the power 
possibilities of the Tennessee River 
and of Muscle Shoals would have added 
to the statistical value of the work. 
Those interested in Muscle Shoals will 
find the book informative and splen- 
didly illustrated. 


Second edi- 
illustrated. New 





Esselborn’s Lehrbuch der 
Elektrotechnik 


Second to seventh edition. Leipzig: Wil- 
helm Engelmann. 2 vols., 1,580 pages, 2,824 
illustrations, 


The student who chooses this text- 
book as a basis for his studies has in- 
deed made a fortunate selection. Dif- 
ferentiating it from the ordinary dry 
and in many details archaic accumula- 
tion of facts, the collaborators in pro- 
ducing this book have succeeded in 
presenting the vast mass of material 
in a very attractive manner, avoiding 
out-of-date opinions and constructions. 
All ; theoretical explanations adhere 
strictly to mathematical methods, with 
very extensive use of vector analysis, 
the proper use of which is explained 
in a chapter by itself. The large num- 
ber of illustrations, a necessity with 
this type of book, seem to have been 
carefully selected for simplicity and 
clearness. Even the most complex 
wiring diagrams, such as, for example, 
electric locomotive connections, are ex- 
ceptionally clear. As each chapter is 
edited by an expert in that line, no 
preference appears to have been given 
to any one subject except as its im- 
portance warrants. 

In a few instances, however, judg- 
ment has not been exercised in full 
accordance with the actual status of 
the subject. It seems, for example, 


questionable whether arc lamps, their 
regulating mechanisms and general use, 
deserve twenty-eight pages, while mer- 
cury-arc rectifiers have to be satisfied 
with only three pages. Information 
and illustrations obtained from foreign 
countries are always a valuable feature 
vf a book, but care should be taken to 
select up-to-date material. dt is, for 
example, incoherent to show and de- 
scribe the latest 220,000-volt Cali- 
fornian transformers next to a shell- 
type transformer installed in 1908. In 
the chapter on line insulators more 
data should be given for testing in- 
sulators in accordance with standard 
rules. In the otherwise very complete 
chapter of electric signaling the prin- 
ciple and application of the Johnsen- 
Rabeck effect should be included. 
Throughout the two volumes the pub- 
lisher has placed all titles of illustra- 
tions above the cuts. This is such a 
radical departure from custom that it 
may readily lead to misunderstandings, 
particularly if there are several figures 
on one page. It would, however, take 
much more severe criticism than all 
the above to offset the excellent char- 
acter of this well-planned and well- 
executed book. A, PF. 


Coils and Magnet Wire 


By Charles R. Underhill. New York: 
McGraw-Hill Book Company, Ine., 495 
pages, illustrated. 


The author has written a very prac- 
tical book on coil winding, magnet 
wires, insulating materials and the as- 
sembly of these materials into manu- 
factured products. In a broad and 
fundamental manner Mr. Underhill de- 
velops the subject of conductors and 
insulation before attempting to delve 
into practical designs. This is followed 
by a discussion of temperature, com- 
mercial conductors and the heating and 
cooling of coils. The author then gives 
definite information on the design and 
winding of coils, their testing and the 
theory and practice associated with the 
use of insulating varnish and impregna- 
tion on coils. This book is less em- 
pirical and more fundamental in its 
approach and treatment of the subject 
than might reasonably have been ex- 
pected. It is sure to find a big demand 
in the industry. 


Der Quecksilberdampf 
Gleichrichter 


By Kurt Emil Miller. First Part: Theory. 
Berlin: Julius Springer. 217 pages, 49 
illustrations. 

Combing for information all the 
more important modern publications 
available on the mercury-arc rectifier, 
with the addition of a large amount 
of original and hitherto unpublished 
research work of the author on that 
subject, a two-volume treatise has been 
planned, of which the first part covers 
the various theories of rectifiers. The 
second volume will deal with their 
practical design and operation. All 
problems are treated in a purely mathe- 
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matical manner, because the author is 
of the opinion that geometric, or rather 
vectorial, solutions are out of place for 
the quasi-stationary conditions in recti- 
fiers. The strict adherence to this prin- 
ciple gives the book a somewhat pon- 
derous appearance on account of the 
abundance of mathematics. On closer 
examination it is found, however, that 
such uniform mathematical methods 
give the reader a better survey of the 
problems than a combination of vector 
analysis and mathematics would do. 
The author points out further that 
many existing mathematical investiga- 
tions of this and other electrical prob- 
lems lose completely in clarity because 
their method is not followed through 
consistently. At the middle of some der- 
ivation a complex expression in an 
equation is abbreviated by the use of 
some letter. After this has been done 
a few times sight is lost entirely of the 
connection between the most important 
factors governing the problem. A well- 
versed mathematical reader will there- 
fore derive from this book more bene- 
fit than from anything hitherto pub- 
lished on mercury-arc rectifiers. A.P. 





Book Notes 


Electrical Kngineering: The Theory and 
Characteristics of Electrical Circuits and 


Machinery. By C. V. Christie. Third edi- 
tion. New York: McGraw-Hill Book Com- 
pany. 615 pages, illustrated. 


This standard text for electrical students 
in colleges has been thoroughly revised and 
new material has been added. Professor 
Christie has broadened the contents to dis- 
cuss fundamental principles in the field of 
insulation, transmission and special ma- 
chinery. The rigid quantitative treatment 
is retained and valuable design data are 
included. 


Transmission Line Formulas. 
Dwight. Second edition. 
Van Nostrand Company. 
trated. 

This is a second, enlarged and revised 
edition of a book on transmission-line de- 
sign which has long been a favorite with 
transmission engineers. Those who have 
not shied at the unfortunate use of the 
word “formulas” in the title have found 
this book a mine of good material which 
can be applied. The subject matter is de- 
veloped clearly ‘and logically, and _ the 
simplifications made are those that only a 
gifted mathematician and engineer could 
bring about. It is to be hoped that some 
day Professor Dwight will go a _ step 
further and deal in the same fundamental 
manner with network lines and stability 
problems. 


Electrical Mesurements and Meter Test- 
ing in the Power Station. By E. S. Lin- 
coln. Newark, N. J.: Weston Electrical 
Instrument Corporation. 155 pages, illus- 
trated. 

The use of meters in the laboratory and 
in the field by central-station men require & 
knowledge and skill which can be obtained 
from this little book. It has been prepared 
carefully and covers the designing and 
equipment features of a laboratory, meas- 
urements and measurement methods, test- 
ing and standardization, organization and 
many practical features of laboratory and 
field meter work. While dealing primarily 
with Weston meters as measuring devices, 
the book contains a great fund of informa- 
tion which may be used by laboratory men 
for all types of metering equipment. 
Splendid illustrations aid greatly in clari- 
fying the text. The volume should prove 
a welcome addition to the books of every 
er in a central-station or industrial 
plant. 


By H. B. 
New York: D. 
212 pages, illus- 





Book Received 


Economics of Public Utilities. By L. R. 
Nash, public utility engineer, Stone 
Webster, Inc. Reference book for execu- 
tives, investors, engineers and _ students. 
New York: McGraw-Hill Book Company, 
Inc. 430 pages. Price, $4. 
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Eastern Interests Allied 


New England Power Company Will 
Come Under Broad Plans for 
Electric Development 


RRANGEMENTS have been com- 
pleted for a more extended owner- 
ship in the New England Power Com- 
pany system through the entrance of 
Stone & Webster, Inc., of Boston, the 
International Paper Company and F. L. 
Carlisle & Company (on behalf of the 
Power Corporation of New York) into 
the circle of dominant security holders 
in this organization. These arrange- 
ments are in line with the widespread 
newspaper statements of a coming alli- 
ance of New York and New England 
water-power properties noted in the 
ELECTRICAL WORLD of September 19. 

It is considered certain that the 
Chace & Harriman interests will con- 
tinue to be active in the management 
of the properties identified with the 
New England Power system and that 
the combined participating interests 
will develop further hydro-electric 
plants in the Northeast to be intercon- 
nected with the existing central New 
England network. Details of the financ- 
ing plan which will admit these new 
interests into the New England Power 
system program of expansion have not 
yet been announced except that the 
plan provides for the exchange of the 
New England company’s second pre- 
ferred stock into common stock and the 
issuing of a substantial block of pre- 
ferred stock which will be taken by the 
present stockholders. It also provides 
for the issuing of 360,000 shares of 
additional common stock, which will be 
purchased by the new interests for cash. 
After this stock has been issued about 
480,000 shares of common stock will 
be outstanding. 

The interests which will be allied 
own over one million horsepower of 
developed and undeveloped water 
powers, besides important steam plants. 
The combined output of the present 
plants exceeds one billion kilowatt- 
hours annually, and it is estimated that 
with the expansion of the present plants 
and the utilization of available unde- 
veloped powers this output can be 
quintupled. 


—_——_~———_——_ 


Brooklyn Edison Will Install 
80,000-Sq.Ft. Condenser 


What the manufacturers assert will 
be the largest steam condenser ever 
built will be operated in conjunction 
with the 100,000-kva. (approximate) 
generating unit now under order from 
the Westinghouse Electric & Manufac- 
turing Company by the Brooklyn Edi- 
son Company (see ELECTRICAL WORLD 
for May 23, page 1091.) The condenser 
as well as the turbine equipment will be 
made at the South Philadelphia plant, 
while the generator will be delivered 
from the East Pittsburgh works, the 


whole installation calling for an outlay 
of more than $1,250,000. The contract 
calls for the delivery of all the equip- 
ment at the Hudson Avenue station in 
Brooklyn early next spring. This con- 
denser will have 80,000 sq.ft. of cooling 
surface and will weigh 1,000,000 lb. It 
will contain 12,920 tubes, each 24 ft. 
in length. The condenser will be 
equipped with two pumps of a com- 
bined capacity of 100,000 gal. per 
minute. 





White River Power Company 
Now Asks Permit 


The Dixie Power Company, which, it 
will be remembered, was more than a 
year ago the storm center of a dispute 
with the Hugh L. Cooper Company 
concerning rights on the White River 
in Arkansas, a special act of Congress 
finally being passed to extend the term 
of the Dixie company’s preliminary 
permit, has failed to follow up this 
advantage and the permit has expired> 
On the day of its expiration a new ap- 
plication was filed by the White River 
Power Company of Little Rock, Ark., 
of which Hugh L. Cooper is the consult- 
ing engineer. The new application pro- 
vides for two dams in the White River 
and mentions the possibility of the need 
for six other dams in order to bring 
about the maximum utilization of the 
river. It is estimated that equipment 
capable of generating 250,000 hp. can 
be installed to advantage. The power 
is intended for use in St. Louis. 


New Feather River Plant 


Byllesby Buys Middle Fork Site from 
Power Company—Two Big Proj- 
ects Will Soon Start 


HE extensive holdings of the 

Feather River Power Company on 
the Middle Fork of the Feather River 
in northern California have been sold 
to H. M. Byllesby & Company. It is 
understood that the Byllesby company 
will begin construction of a 90,000-hp. 
hydro-electric plant on Bean Creek, a 
tributary to the Middle Fork, in the 
spring of 1926. Power will be trans- 
mitted at 165 kv. or higher tension to 
Stockton, Cal., where the Byllesby com- 
pany has an electric property operated 
by the Western States Gas & Electric 
Company. 

This transaction does not in any way 
affect the eight-million-dollar program 
of the Feather River Power Company 
for the construction of a 60,000-hp. 
plant on. Buck’s Creek, a tributary to 
the North Fork of the Feather River, 
as previously announced in these col- 
umns. Construction work is to start 
on this plant immediately, and it is 
scheduled to go into operation on Octo- 
ber 1, 1927. The entire output of the 
plant has been disposed of under con- 
tract to the Great Western Power Com- 
pany at 4 mills a kilowatt-hour for a 
period of thirty-five years, at the end 
of which time the plant will become 
the property of the Great Western 
Power Company in consideration of the 
price paid for the energy. 





Muscle Shoals Commission in Session 


Chairman McKenzie Gives Out Statement Advocating the Manufac- 
ture of Nitrates—Favors Government Ownership and 
Operation if Private Capital Hangs Back 


LL members of the President’s 
Muscle Shoals Commission assem- 
bled in Washington October 5, with the 
announced intention of remaining in 
continuous session until its report to 
the President has been formulated. It 
was estimated at the offices of the com- 
mission that all of the month of October 
would be required for this purpose. 
At its first session the commission 
adopted a resolution, by 4unanimous 
vote, to the effect that no announce- 
ments as to the progress of its work 
would be made to the press. The atten- 
tion of the commission immediately was 
called to the fact that this would run 
counter to the customary policy of simi- 
lar commissions, and some revision of 
this resolution may be made. 


CHAIRMAN MCKENZIE’s STATEMENT 


Chairman McKenzie gave out a long 
statement just prior to the first session 
of the commission. In part it said: 


“The Muscle Shoals Commission has 


. 


been in existence ever since last March. 
We have urged in the broadest possible 
language that any one who had any plan 
to help the government solve the prob- 
lem of what to do with Muscle Shoals 
should come forward with it. I am 
very much disappointed with the results 
of our efforts up to this time, but I am 
firmly convinced that neither the wel- 
fare of agriculture nor the best inter- 
ests of national defense will be served 
by permitting our splendid nitrate 
plants to remain in idle, standby condi- 
tion while the power from the great 
dam is dissipated and its economic 
value to agriculture very largely lost. 

“It seems to me that the importance 
of operating the government’s plants 
for the production of nitrates for ex- 
plosives in time of war and for the 
manufacture of fertilizers in time of 
peace is so obvious that upon returning 
to Washington it is my purpose to work 
up and: have ready a plan of govern- 
ment ownership and operation of the 
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power and nitrate plant properties, 
should such a course become necessary 
because of the indifference of private 
interests and their failure to co-oper- 
Mate. « « « 


GOVERNMENT OR PRIVATE OWNERSHIP? 


“The government can*build dams with 
3 per cent money. Why should it not 
do so rather than permit the power 
companies to use money that costs 8 
or 10 per cent for that purpose? .. . 
A government-operated system would 
have a high-tension line paralleling the 
river all the way from Riverton to 
Knoxville. It could build a line to 
Memphis, which now has no water 
power available. It could go to Nash- 
ville and Chattanooga, and it could 
carry power into the Carolinas by a 
short connecting line from the Cove 
Creek dam to the lines of the Southern 
Power Company just across the moun- 
tains. If the Alabama Power Company 
and the Tennessee Electric Power Com- 
pany and others can make money by 
building dams and distributing power 
with money raised by them at 7 or 8 
per cent interest or more, and if they 
can pay dividends on watered stock as 
well as on securities based upon actual 
capital investment, then I don’t see why 
the federal government cannot make 
money by developing the water powers 
of the Tennessee ‘River with 3 per cent 
money and no stock at all—just 3 per 
cent government bonds at par, which 
wouldn’t cost the taxpayer a penny, for 
the power would easily pay the interest 
on these bonds and the annual cost of 
a sinking fund to return the govern- 
ment’s entire investment. 

“For this reason I do not think that 
the Alabama Public Utilities Commis- 
sion should grant to the Alabama Power 
Company a certificate of convenience 
and necessity to enable that concern to 
build a high-tension transmission line 
from Muscle Shoals to Gadsden, Ala., 
at a cost of a million dollars or more. 
The Alabama Power Company has no 
contracts with the United States that 
will justify the building of such a line, 
and if we operate the Muscle Shoals 
properties, we can build this line our- 
selves with 3 per cent money and oper- 
ate it more cheaply than the Alabama 
Power folks can with their 7 or 8 per 
cent money. 

“As for selling the power, I have no 
doubt that we can sell it as fast as we 
can build the various dams. West Ten- 
nessee, southwestern Kentucky, Arkan- 
sas and Mississippi will take all that 
we will have to offer, not only from 
Dams 2 and 3, but from the Riverton 
Dam as well. 

“As for making fertilizers, the gov- 
ernment has every right that it needs 
in order to operate its big cyanamid 
plant, and if it chooses to make im- 
proved fertilizers such as ammonium 
phosphate or potassium phosphate, 
there are a number of processes which 
it cam get the right to use. If private 
concerns can buy patents and patent 
rights for electrochemical and other 
processes, so can the government, if 
it is compelled to engage in this busi- 
ness. ° . 

“I. recommended withholding the 
granting of applications for prelimi- 
nary permits for private power devel- 
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opments on the Tennessee River until 
our inquiry could make its report, and 
the chairman of the Federal Power 
Commission assures me that no permits 
will be granted prior to that time. It 
may be the best policy to withdraw 
these power sites entirely and to re- 
tain these Tennessee and Clinch River 
dam sites for government development. 

“Muscle Shoals should be put to work 
as Congress intended. If private in- 
dustry will not do .it, then the govern- 
ment should step in and operate it both 
for fertilizer and for power production. 
Until we are sure that such a policy 
is not to be pursued, we should go very 
slowly in turning over these valuable 
power rights to any one, no matter 
who. Loath as Ieam to have the gov- 
ernment engage in business which pri- 
vate enterprise can carry on effectively, 
I am unwilling to concede that our 
great government, rich and powerful as 
it is, must yield submissively to the 
wishes of any private concerns which 
do not wish us to operate these plants 
and which will not help with a plan 
for operating them themselves.” 
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Electric Railway Association 


Hears Hopeful Address 


B. C. Cobb, chairman of the advisory 
council of the American Electric Rail- 
way Association, told the Atlantic City 
gathering of that body this week that 
“the present situation, while dark in 
some places, is in many respects a 
hopeful one.” The question of return, 
he said, is the most important thing 
in the transportation problem and out- 
ranks any discussion on how passen- 
gers should be carried. The people 
must pay a compensatory rate of fare 
or the vast sums of money needed by 
the industry will remain in hiding. 

The usual great attendance was man- 
ifest at the convention. The Charles A. 
Coffin medal and prize of $1,000 for the 
electric railway accomplishing most in 
the last year went to the Pittsburgh 
Railways Company. 

Frank R. Coates, president of the 
Community Traction Company of To- 
ledo, was elected president of the asso- 
ciation in succession to J. N. Shannahan 
of Hampton, Va. 


Commissions Favorable to Conowingo 


Final Hearing for Pennsylvania, Devoted to Legal Arguments, Is 
to Be Followed by One in Baltimore—Partition of 
Jurisdiction Between Bodies Still Hazy 


HEN the Pennsylvania Public 

Service Commission met at Har- 
risburg on Monday to resume its hear- 
ing on the proposed Conowingo hydro- 
electric plant of the Susquehanna Power 
Company the forensic contest between 
lawyers representing respectively the 
Philadelphia Rapid Transit Company, 
chief opponent of the plan, and the 
Philadelphia Electric Company, its chief 
advocate, went on. 

Ellis Ames Ballard, counsel for the 
Rapid Transit, declared that the Phila- 
delphia Electric had never answered 
the commission’s inquiry concerning 
the preconstruction costs of the project 
and also that the electric company’s 
engineers had altered the physical 
plans of the development until it in no 
way resembled the original except that 
both schemes were estimated to cost 
the same amount — $52,200,000. He 
demanded to know why purchasers of 
Philadelphia Electric preferred stock 
at 7 per cent, with which the project 
is to be in part financed, were to be 
provided, share for share, with common 
stock in the intercorporate body. Mr. 
Ballard declared that approval of the 
electric company’s petition by the com- 
mission would saddle on the public for 
forty-two years the operating charge 
of $4,500,000 annually which the Phila- 
delphia Electric expects to pay its 
Maryland operating company for rental. 

William Clarke Mason, counsel for 
the Philadelphia Electric Company, de- 
clared in rebuttal that the possibilities 
of the project lay in the future, and 
that while it might not show a saving 
in dollars and cents, its value to the 
consumer would be proved through the 
stabilizing of the supply of electrical 
energy. “This commission,” said Mr. 
Mason, “has the authority to fix rates, 
and our estimated saving of $1,600,000 
a year by this combination of hydro 


and steam operation will be reflected in 
the rates.” Chairman Ainey of the 
Pennsylvania commission interjected: 
“But does that jurisdiction exist?” 


DouBT OVER JURISDICTION 


Questions of jurisdiction are, as a 
matter of fact, still far from being 
cleared up. With the Pennsylvania 
commission there sat, at its invitation, 
the members of the Maryland Public 
Service Commission and O. C. Merrill, 
executive secretary of the Federal 
Power Commission. People’s Counsel 
Miles of Maryland refused Chairman 
Ainey’s invitation to present his views 
on interstate regulation at Monday’s 
meeting and asked that there be a 
public hearing. This request Mr. 
Ainey refused on the ground that the 
problems involved were legal ones on 
which a public hearing would shed 
no light. 

When the arguments were ended the 
chairman announced that no further 
hearings would be held by the Penn- 
sylvania commission. Subsequently, 
after a two-hour conference between 
the two commissions, with Mr. Merrill 
present, a final joint hearing at Balti- 
more, tentatively set for October 30, 
was decided on, and it was agreed that 
Mr. Miles should then have an oppor- 
tunity to present his views in a public 
session. At the conference the three 
commissions discussed at length con- 
troversial features of the Conowing0 
project. It was understood that while 
several changes would be required in 
the pending applications, all of the 
three commissions looked with favor on 
the proposal. A conference following 
the final hearing in Baltimore will be 
held for the purpose of determining 
just how the orders and licenses to be 
issued by each commission can ade- 
quately protect the other two. 
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Will Control Keokuk Plant 


North American Company Acquires It 
for Consolidation with Union 
Electric System 


EGOTIATIONS have been con- 

cluded for the purchase of control 
of the Mississippi River Power Com- 
pany by the North American Company 
on behalf of its subsidiary, the Union 
Electric Light & Power Company of 
St. Louis. Hitherto the Mississippi 
River Power Company has been under 
the executive managership of Stone & 
Webster, Inc., its associated company— 
the Keokuk Electric Company—being 
a subsidiary of the Central Mississippi 
Valley Electric Properties, with offices 
in Boston. Harry T. Edgar, president 
of both the Keokuk companies, is vice- 
president of the Boston holding com- 
pany. 

In announcing the acquisition of con- 
trol, the North American Company, of 
which Frank L. Dame is president, says 
that it makes possible the free inter- 
change of power over the largest inter- 
connected system in the Middle West, 
joining the new Cahokia plant of the 
Union Electric Light & Power Com- 
pany of Illinois on the Mississippi 
River opposite St. Louis with the huge 
hydro-electric development across the 
Mississippi River at Keokuk. The 
Union Electric Light & Power system 
will thus own lines from Keokuk on the 
north to the lead belt of Missouri on 
the south, a distance of about 250 miles, 
with consequent benefits to St. Louis 
and surrounding territory. This com- 
bination of steam and hydro-electric 
generation sources will permit the uti- 
lization of the full flow of water in the 
Mississippi River, a condition which 
heretofore has been impossible. 

The Mississippi River Power Com- 
pany stockholders will be offered one 
and two-third shares of North Ameri- 
can common stock for each share of 
Mississippi River Power Company stock, 
this offer being underwritten to provide 
a cash alternative of $100 per share 
of Mississippi River common stock. 


_— > --— 


Safety in Hydro Plants 


This and Other Themes on Power-House 
Hazards Discussed at Safety 
Congress in Cleveland 


AY ANALYSIS of the accidents 
occurring in the electric light and 
power industry shows a large per- 
centage to be due to the personal 
factor, declared W. J. Kelly of the 
Commonwealth Edison Company, in ad- 
dressing the Public Utilities Section of 
the fourteenth annual safety congress, 
held in Cleveland by the National 
Safety Council on September 28 to 
October 2 

“The paternalistic attitude of em- 
ployer toward employee,” Mr. Kelly 
said, “which has been rather highly 
developed of late years, may easily be 
carried to the point where individuality 
is impaired and the feeling of respon- 
sibility destroyed. A resort to the 
rigid enforcement of rules tending to 
restrain rather than guide the work- 
man, which may be considered as 
analogous to the police powers of the 
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state, does not dea] with the basic prin- 
ciples underlying personal safety. The 
exercise of such powers and paternalism 
tend. rather to create in the work- 
man’s mind the feeling that the respon- 
sibility for his safety has been shifted 
from him to his employer. The man- 
agement, to solve the problem, must 
make the employee feel that the em- 
ployee in the final analysis is respon- 
sible for his own and his fellow 
employee’s safety. This can best be 
done by requiring the employee to 
participate in the formulation and en- 
forcement of the safety rules.” 
Another speaker before the Public 
Utilities Section was R. O. Bentley of 
the Public Service Electric & Gas 
Company, Newark, N. J. “The em- 
ployer who provides a pleasant place 
for his employees to work in, modern 
equipment and real human beings to 
direct their work will have happy, ccn- 
tented employees who will make his 
plant pay, as there will be but little 
lost time from accidents and no loss in 
production,” Mr. Bentley said. 
“Hazards in Hydro-Electric Stations” 
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was the subject of an address by C. A. 
Sears, manager of the Mississippi 
River Power Company, Keokuk, Iowa. 
He declared that less than one-third 
of all accidents are caused by faulty 
equipment, while the remaining two- 
thirds are caused by the failure of the 
human element. “A rigid clearance 
system is of first importance in the 
prevention of accidents in hydro-electric 
plants,” he said. “Along with it there 
should be provided some safe method 
of giving orders by telephone. Wheel- 
pit dangers are mimimized by placing 
stop logs ahead of the headgates when 
‘men are at work in the wheel case. 
Education is the important thing in 
safety. Hazards in hydro-electric sta- 
tions originate from two general 
causes—first, the material side, failure 
to provide proper mechanical safe- 
guards for workmen engaged in 
hazardous work, faulty design of a 
building or its equipment; second, the 
human side, a failure on the part of a 
foreman to instruct employees in their 
duties, failure on the part of employees 
to think and act safely.” 





New York Electrical Men at Lake Placid 


Annual Convention of Empire State Gas and Electric Association Lays 
Emphasis Upon Good Public Relations as 


Utilities’ Most 


HE twenty-first annual convention 

of the Empire State Gas and Elec- 
tric Association was held last Thursday 
and Friday, October 1 and 2, at Lake 
Placid, N. Y., with more than three 
hundred members and guests registered. 
M. S. Sloan, president, in opening the 
convention reviewed the work of the 
association as a whole and pointed out 
some of the major problems confront- 
ing the light and power industry. He 
said that no other state enjoys better 
service than is supplied in New York 
and gave figures showing the tremendous 
growth of the industry in that state. 
Emphasizing the importance of good 
public relations, Mr. Sloan asserted that 
within New York State during the past 
year 123 operating electric and gas 
companies were merged into larger 
companies. From the public-relations 
standpoint this fact makes it impera- 
tive to give out information as to why 
such consolidations are advantageous. 
Personal contact with the public must 
be supplemented by mass contact. 

The important place filled by holding 
companies in the financing and super- 
vision of utility companies was the 
subject of an address by George T. 
Bishop of the United Gas & Electric 
Corporation, who went into statistics 
to show why financing is the biggest 
single problem before the utilities today. 

In the annual report of the Electric 
Section of the association, R. F. Bur- 
nett, chairman, called attention to the 
vital importance of the work of the 
engineers and operating men, who, he 
said, in the last analysis make the suc- 
cess of the company. 

A. J. Allen, chairman of the Meter 
Section, reported that an extension of 
the New York Public Service Commis- 
sion’s period list schedule has been al- 
lowed whereby single-phase meters up 


Vital Problem 


to and including 25-amp. capacity, here- 
tofore tested every forty-two months, 
may be tested once in every forty-eight 
months. The committee has also been 
endeavoring to bring about a reason- 
ably uniform method of recording 
meter-accuracy results “as found,” so 
that these will be comparable. 

At the Friday morning session re- 
ports of the Commercial Section, 
Women’s Section, farm service policy 
committee, committee on educational 
activities, New York State Committee 
on Public Utility Information and the 
committee on advertising were given. 

Following the presentation of the 
reports, Thomas H. Moore, associate 
director of the bureau of advertising 
of the American Newspaper Publishers’ 
Association, spoke on “How News- 
paper Advertising Can Help Utilities 
Serve the Public,” treating the subject 
particularly from the standpoint of the 
newspapers and the general public. 

Ellery S. James of Brown Brothers, 
investment bankers, New York, then 
gave an address on the public utility 
security market. He pointed out that 
the holding company as such may be 
a source of danger to the industry be- 
cause of the opportunity it presents for 
stock speculation and consequent mis- 
understanding in the popular mind. 
This can be corrected by furnishing to 
the public complete information as to 
the financial structure of the holding 
company and the exact relations of its 
holdings. 

The following officers were elected: 
President, E. C. Scobell, Rochester Gas 
& Electric Corporation; first vice- 
president, H. M. Brundage, Consolidated 
Gas Company, New York; second vice- 
president, H. O. Palmer, Empire Gas 
& Electric Company, Geneva; treasurer, 
W. J. Welsh, Staten Island. 
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Southern Appalachian Confer- 
ence on Future Power 


The unfolding of a tentative plan to 
generate approximately 500,000 hp. 
from hydro-electric development of the 
French Broad River and tributaries, 
the Big Pigeon, Little Pigeon and the 
Hiawassee, in the area between Ashe- 
ville and Brevard, was the chief pur- 
pose and the high point of the South- 
ern Appalachian conference on power 
development, held at Asheville, N. C., 
last week at the call of the North 
Carolina Department of Conservation 
and Development. 

The plan was presented by Major 
Harold C. Fiske, district engineer of 
the United States War Department, 
with headquarters at Knoxville, Tenn. 
Major Fiske has just completed a water- 
power survey of the French Broad 
basin, as provided by recent act of 
Congress, and is still engaged in a 
more extensive survey of the Ten- 
nessee River basin. 

The conference was attended by 
about thirty engineers, manufacturers, 
technical men, owners of property in 
the area under discussion and other in- 
terested persons. John H. Small pre- 
sided at the request of Governor A. W. 
McLean of North Carolina. 

The scheme, briefly, as presented by 
Major Fiske, for the development of 
the latent water power of the French 
Broad basin is to construct a giant 
dam across the French Broad, near the 
mouth of the Swannanoa, near Ashe- 
ville, and a reservoir on a correspond- 
ingly large scale for the conservation 
of water and water power. The proj- 
ect, in so far as it concerns the North 
Carolina stream, is as yet in its 
visionary stages and was outlined by 
Major Fiske not as an _ undertaking 
within itself but as part of an enter- 
prise embracing both the French 
Broad River and the Tennessee River 
and its tributaries. 

Governor McLean sent a message to 
the conference expressing the state’s 
appreciation of the work done by 
Major Fiske in assembling data and 
commending the report to the business 
interests of the state. 





Power Club Arranges Program 
for Fall Meeting 


The electrical manufacturer’s philoso- 
phy of merchandising, the collection and 
use of industry statistics made possible 
by recent Supreme Court decisions, 
business policies and conditions and the 
undervaluation of electrical imports are 
some of the subjects on the program of 
the Electric Power Club’s fall meeting, 
to be held at Briarcliff Lodge, Briar- 
cliff Manor, N. Y., October 19-22. At 
the opening session on Monday evening 
President Alfred E. Waller will deliver 
an address on the Electric Power Club 
as a business asset. The status of uni- 
form codes and ordinances will be pre- 
sented by Harry Kirkland of the So- 
ciety for Electrical Development at the 
second session on Tuesday evening, 
when there will also be a general dis- 
cussion on the collection and use of in- 
dustry statistics. The banquet will be 
on Wednesday night, when Harry Col- 
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lins Spillman will make an address on 
the responsibilities of leadership. The 
Thursday morning session will be de- 
voted primarily to commercial and 
executive subjects such as “The Under- 
valuation of Electrical Imports,” by 
S. L. Nicholson; “Business Policies,” by 
N. A. Wolcott, and “The Electrical 
Manufacturer’s Philosophy of. Merchan- 
dising,” which will be discussed by 
James Burke, F. R. Fishback, James S. 
Knowlson, Charles H. Strawbridge and 
others. Monday, Tuesday and Wednes- 
day mornings will be given over to 
meetings of sections and committees 
and the afternoons to pleasure. 





Ballard on Future Electric De- 
velopment of California 


Addressing the annual convention of 
the California Real Estate Association 
at Fresno on October 7, R. H. Ballard, 
vice-president Southern California 
Edison Company, dealt with the future 
growth of California and the relation 
of hydro-electric development to real 
estate in semi-arid America. He de- 
clared that the commercially usable 
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water power of California plus onc- 
half of the water power of the 
Colorado River, with adequate steam 
reserve plants, would fill the electrical 
needs of thirty million people. 

Mr. Ballard’s address was. very 
largely made up of newly compiled sta- 
tistical data concerning the increases in 
agricultural products and manufactur- 
ing output during the past five years, 
which he attributed very largely to the 
application of electric power. He made 
a vigorous appeal for developing the 
back country which is tributary to the 
cities and ports of the coast, saying: 
“Let us visualize the marvelous picture 
of extended development along the 
lines that I have drawn, with Arizona, 
Nevada and_ possibly neighboring 
states sharing with California the 
blessings which the Colorado River can 
confer upon us all. By our united ef- 
forts California may become the home 
of thirty million people living at the 
highest standard of American life, and 
her sister states must of necessity 
share in a new era of production and 
prosperity which the development of 
electric power will pour into the lap 
of what was once semi-arid America.” 





Four Large Hydro Projects Licensed 


Nevada Irrigation District Gets Disputed Rights on Yuba River—Final 
Sanction for Plant at Falls of Ohio—Mokelumne River 
to Have 35,000-Kva. Installation 


OUR applications for licenses of 
more than ordinary importance 
were granted at a meeting of the Fed- 
eral Power Commission on October 3. 
A license will be issued to the Nevada 
Irrigation District for the utilization of 
the waters of the Middle Yuba River in 
California, over which, as recounted in 
these columns, there has been much 
dispute. The Yuba River Power Com- 
pany was an applicant for the same 
rights. It was able to establish that 
it was in a position to utilize the water 
with greater efficiency than could the 
irrigation district in so far as the gen- 
eration of power was concerned. It 
was charged that the water could not 
be used to advantage for irrigation and 
that the real purpose of the irrigation 
district was to secure the water for the 
revenue it would produce through its 
use for power purposes. The commis- 
sion was convinced that the Nevada 
Irrigation District could not finance 
its project at present without the 
waters of the Middle Yuba. Inasmuch 
as the state already had taken action, 
the commission did not feel inclined to 
reject the application of the district. 
The difference between the two pro- 
posals was not particularly marked 
when the economics of the entire situa- 
tion were considered, it was stated at 
the offices of the commission. 

A license also was authorized for the 
Louisville Hydro-Electric Company cov- 
ering the development at Dam No. 41 
in the Ohio River near Louisville. (See 
ELECTRICAL WorRLD for September 19, 
page 581.) The plans for the develop- 
ment call for an initial installation of 
108,000 hp. The license will contain 
conditions for the protection of naviga- 
tion and is contingent upon an agree- 


ment on the government rental charges. 

The commission also granted the 
application of J. W. Preston, Jr., of 
Son Francisco for a license for a part 
of a proposed development on the North 
Fork of the Mokelumne River, within 
the Stanislaus National Forest, in 
Amador and Calaveras Counties, Cal. 
This project includes a rock-fill dam ap- 
proximately 200 ft. high and 960 ft. 
long, creating a reservoir having a 
storage capacity of 60,000 acre-ft. at 
spillway elevation of 3,860 ft. above 
mean sea level; a water conduit con- 
sisting of approximately 89,000 ft. of 
open ditch, 30,000 ft. of flume, 2,400 ft. 
of tunnel and 1,400 ft. of siphon, with 
a capacity of 350 sec.-ft. and an ap- 
proximate total length of 25 miles; a 
power house, called “Tiger Creek power 
house,” to contain two 17,500-kva. units, 
and a 110-kv. transmission line, ap- 
proximately 144 miles in length, con- 
necting the power house with the 
Pacific Gas & Electric Company’s trans- 
mission system. The power capacity of 
the project is estimated as 22,500 hp. 
and the average static head is 1,247 ft. 
The proposed installed capacity is 35,- 
000 kva. The power is intended for 
public utility use. 

The application of the Alabama 
Power Company for a license covering 
its “old No. 18” on the Coosa River was 
granted by the commission. The com- 
pany intends to construct a gravity- 
type concrete dam 100 ft. high and 
2,100 ft. long. The power house is to 
be an integral part of the dam, and 
180,000 hp. ultimately will be installed. 
The reservoir to be created will be 18 
miles long, backing the water as far up 
as the Mitchell Dam, where the com- 
pany now operates a large plant. 
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Bridge River to Be Used 


British Columbia Company Will Develop 
67,500 Kva. as First Step in 
Vast Undertaking 


ORMALLY opening the enlarged 

Stave Falls plant of the British 
Columbia Electric Railway Company on 
September 19 (see ELECTRICAL WORLD, 
August 29, page 431), President George 
Kidd of that company dwelt on the 
future plans of his organization and 
announced that it would go ahead with 
a hydro-electric plant on Bridge River, 
where there is a potential capacity of 
700,000 hp., sufficient, he estimated, for 
the needs of Vancouver and the lower 
mainland of British Columbia for forty 
or fifty years. Plans for only about a 
third of this power, or 157,500 kva., 
have been made, and less than half of 
this is likely to be developed in the next 
eight years. At the present rate of 
progress, however, additional power 
will be required for Vancouver and 
vicinity by 1930. If this rate is 
maintained, construction must start in 
1927. 

The Bridge River power rights have 
latterly been held by a Montreal syn- 
dicate. A year and a half ago the 
British Columbia Electric Railway 
company obtained an option on the 
property and since then has been mak- 
ing extensive investigations and tests. 
The whole scheme has been reported 
upon extensively by J. D. Galloway, 
consulting engineer, San Francisco. 


DETAILS OF PROJECT 


The project involves diverting the 
river through a 24-mile tunnel into 
Seton Lake, which is 135 miles north 
of Vancouver. By a fortunate trick of 
nature, this river, with an available 
flow of 3,500 second-feet, has been 
brought within 24 miles of Seton Lake 
at a point 1,200 ft. above it. In the 
initial development there will be four 
stages. The first stage will develop 
45,000 kva. at a cost of $13,271,000. 
This will include the tunnel, a diversion 
dam across Bridge River, the power 
house with two units of 22,500 kva. 
each and a dam at Gun Lake providing 
50,000 acre-feet of storage. The water 
of Gun Creek will be diverted by means 
of a flume and ditch into this lake. 
There will be a 135-mile wooden-pole 
transmission line, operating at 165,000 
volts. The power house will be on 
the Pacific Great Eastern Railway, 
along which route the transmission 
line will run. 

_ The second stage will consist of 
installing a third impulse wheel and 
generator, bringing the capacity up to 
67,500 kva. At the present rate of 
progress this will be required in 1933 
and will bring the total cost up to 
$14,700,000. The third stage will de- 
velop a total of 112,500 kva. in five 
units at a total cost of $28,000,000. At 
this stage a dam will be built at La 
Joie Falls, forming what is known as 
the upper basin and impounding 350,- 
000 acre-feet. A second transmission 

Ine on steel towers will be built at 
this stage. The fourth stage will de- 
Velop 157,500 kva. at a total cost of 
$30,500,000 by the installation of two 
more units. 
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In further stages the lower basin 
will be developed for bringing the 
storage up to 1,700,000 acre-feet. This, 
however, is so far in the future that 
details have not been worked out. The 
power plant will operate under a head 
of 1,217 ft. during the first part of 
the scheme, and when the lower basin 
is created the head will be increased 
to 1,350 ft. 

It is the plan of the British Colum- 
bia Electric Railway Company to pro- 
ceed with the first two stages, develop- 
ing 67,500 kva. at Bridge River by 
1933. Following this will probably 
come a further development on 
Stave River, at Ruskin, where there 
is an available capacity of 90,000 kva. 
Of this 45,000 kva. can be developed 
for $8,000,000, as against $13,000,000 
for the third stage at Bridge River. 
This will postpone the third stage at 
Bridge River until this additional 
power from Stave is utilized. 

The present capacity of the British 
Columbia Electric Railway company’s 
plants is approximately 453,000,000 
kw.-hr. annually. The output of these 
plants during 1924 was 300,000,000 
kw.-hr. At an increase of 10 per cent 
per annum, this power will suffice 
only until 1930, allowing for the 
dropping of the Bellingham (Wash.) 
load next April with the completion of 
the Puget Sound Power & Light com- 
pany’s Baker River plant. 

—— 


French Engineers and Execu- 
tives Start on Tour 


The commission of seventeen promi- 
nent French engineers and executives 
of utility companies—particularly those 
concerned with light and power—whose 
coming visit to the United States was 
announced, with the names of the par- 
ticipants, in the ELECTRICAL WORLD 
for September 26 (page 666), arrived 
on the following Wednesday and lost 
no time in beginning to carry out the 
objects of their journey. The commis- 
sion is under the general direction of 
Maurice Saurel, director of the Com- 
pagnie Francaise Thomson-Houston. 

On Wednesday evening, October 1, 
J. E. Aldred tendered them a dinner at 
the Ambassador Hotel, New York, at 
which he presided and at which speeches 
of welcome were made by Owen D. 
Young, Anson W. Burchard and New- 
comb Carlton and a response by Paul 
Meunier, director of the Union d’Elec- 
tricité. Many prominent in electrical 
circles were present, including S. Z. 
Mitchell, John W. Lieb, Herbert A. 
Wagner and Thomas N. McCarter. 

On October 5 the visitors were guests 
of the International General Electric 
and General Electric companies at 
Schenectady. The morning was de- 
voted to an inspection of the factory, 
and the afternoon was spent in the re- 
search laboratories. There was also a 
visit to the Illuminating Engineering 
Laboratory, and in the evening a dinner 
was given. 

Other places on the schedule of the 
tourists which have been or will be 
visited are the plants of the New York 
and Brooklyn Edison companies and 
the Lighting Institute at Harrison, 
N. J. Visits will be made to Buffalo, 
Cleveland, Detroit, Chicago, St. Louis, 
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Salt Lake City, San Francisco, Los 
Angeles and Washington, at which 
cities electrical developments in the 
United States, including the modern 
practices of central-station and public 
utility companies, as well as all prob- 
lems relating to illuminating engineer- 
ing, will be studied. The trip will last 
a month. 





American Electric Home to Be 
Set Up in Paris 


An electric home built and equipped 
as a co-operative enterprise of more 
than thirty of the foremost manufac- 
turers and trade associations in this 
country is to be disassembled and 
shipped to France, with its equipment 
and furnishings, on November 27. 
There it will be set up in the Grand 
Palais in the American section of the 
international exhibition of household 
appliances and labor-saving devices. 
Work began on this electric home in 
May last, and on October 7 it had a 
formal opening in Brooklyn, N. Y., 
where it will remain on exhibition for 
one month on Eastern Parkway adjoin- 
ing the Brooklyn Museum. ' 

The electric home is a_ two-story 
shingle house of ten rooms and four 
baths, designed along the lines of a 
modest edrly American residence. The 
furnishings are Colonial and early 
American in design. After the Paris 
exposition is over the house will be 
presented “to the French citizen who 
has made the greatest contribution to 
humanity in recent years.” Arthur 
Williams, vice-president in charge of 
commercial relations, New York Edi- 
son Company, is president of the 
American committee of business men 
who have carried through the under- 
taking in response to an invitation from 
Albert Broisat, general commissioner 
of the American section of the exhibi- 
tion, who was sent to this country last 
spring by the Department of Public 
Instruction of the French Republic, 
under whose auspices the exhibition is 
to be held. 





Interstate Company Expansion 
in Vincennes District 


The Interstate Public Service Com- 
pany, which early in the summer ab- 
sorbed the Indiana Power Company, 
with headquarters at Vincennes, Ind., 
and main generating station at Ed- 
wardsport, 20 miles northeast of the 
former city, announces that it is spend- 
ing $1,400,000 in improvements to its 
Edwardsport plant. The addition will 
consist of two 1,000-hp. boilers, a 10,- 
000-kw. steam turbine and a 12,000- 
kva. outdoor substation. A 66,000-volt 
double-circuit steel-tower transmission 
line is being built between Edwards- 
port and Bedford to connect the Ed- 
wardsport plant with the Dix Dam 
plant of the Kentucky Hydro-Electric 
Company. 

At Vincennes itself $50,000 is being 
invested in new buildings and equip- 
ment to improve the distribution sys- 
tem. An outdoor substation is to be 
built there that will step down the 
energy from the two 33,000-volt and 
two 66,000-volt transmission lines be- 
tween Vincennes and Edwardsport. 
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Briefer News 





Another Meter School. — The first 
meter school in the territory of the 
North Central Geographic Division of 
the N. E. L. A. was held by the Uni- 
versity of Minnesota September 21 to 
25. Thirty-six men from Minnesota, 
North and South Dakota took the week’s 
course. 


Mount Sterling, Ohio, Decides to 
Abandon Municipal Plant.— An ordi- 
nance granting a franchise for a period 
of twenty-five years to the Columbus 
Railway, Power & Light Company to 
supply light and power to the village 
of Mount Sterling, Ohio, has brought to 
an end the controversy (recently 
noticed) over the plant, which will now 
be dismantled and exclusive power 
rights granted to the company. 





Business-Paper Editors to Confer.— 
Chicago will be the meeting place of 
the National Conference of Business 
Paper Editors on October 13 and 14. 
Among the papers to be presented will 
be one on “What Industry Needs from 
the Business Papers” by Gerard Swope, 
president General Electric Company, 
and one on “Building and Using Edi- 
torial Prestige,” by E. J. Mehren, vice- 
president McGraw-Hill Company. 





Power Flows from Dix Dam in Test 
of Turbines.—The first current flowed 
through the Kentucky Hydro-Electric 
Company’s power lines from Dix Dam 
to Danville, Ky., on October 2 to all 
points formerly served by the Pineville 
steam plant. The entire demand for 
energy was supplied, although the oper- 
ation was only a test and the plant will 
not be put into operation until the 
proper water level has been reached. 


Power Survey for Los Angeles and 
Southern California—L. C. Ready, 
chief engineer for the State Railroad 
Commission, and H. C. Butler, power 
supervisor for California during the 
war, have been employed by the Los 
Angeles Municipal Power Bureau to 
make a detailed survey of the power 
needs of southern California, and par- 
ticularly Los Angeles. They are to 
work in conjunction with a committee 
appointed for the same purpose by 
the Chamber of Commerce. 





Transmission in Northwest Texas 
and New Mexico.—The Texas Utilities 
Company has under construction at this 
time 169 miles of additional electric 
transmission lines, connecting the fol- 
lowing towns: Hereford to Canyon, 31 
miles; Canyon to Happy, 21 miles; 
Plainview to Kress, 14 miles; Lubbock 
to Meadow, 28 miles; Lubbock to Little- 
field, 38 miles; Slaton to Southland, 9 
miles; Sudan to Littlefield, 18 miles, and 
Ralls to Crosbyton, 10 miles. The New 
Mexico Utilities Company, which is 
owned by the same interests and has 
the same officers as the Texas Utilities 
Company, plans to construct 30 miles of 
electric transmission lines as follows: 
Clovis to Portales, 18 miles, and Clovis 
to Farwell, 12 miles. The company 
recently purchased the -electric light 
and power plant at Portales. 
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Associated Manufacturers of Elec- 
trical Supplies to Meet November 9.— 
The semi-annual meetings of the As- 
sociated Manufacturers of Electrical 
Supplies and the sections of the organi- 
zation will be held in New York during 
the week of November 9. Meetings of 
the sections will be divided between the 
association office, 30 East Forty-sec- 
ond Street, and the Hotel Roosevelt. 
A banquet will be held at the Hotel 
Roosevelt on Tuesday evening. 


Floodlighting a Ship of the Past.— 
Evening passengers on the steamer be- 
tween New Bedford and New York see 
near the shore at South Dartmouth, 
Mass., a floodlighted ship which stands 
out in the darkness and is visible for 
miles around. It is the whaling ship 
Charles W. Morgan, owned by Colonel 
E. H. Green and preserved as a memo- 
rial to the whaling industry. As the 
New Bedford-New York steamer passes 
the whaler the steamer salutes its 
forerunner with its searchlight. The 








whaler returns the salute by three 
times pulling off the circuit controlling 
the floodlights, leaving only the Ameri- 
can flag itself floodlighted. The scene 
is an impressive one and is admired 
nightly by hundreds of people. This 
relic of old days is lighted by eight 
General Electric floodlighting pro- 
jectors, including five of the “L-15” and 
three of the “L-1” types. Some of the 
projectors are mounted on poles along 
the wharf for lighting the masts, and 
the others below the wharf for lighting 
the hull. 


Beatrice, Neb., Defeats Sale of Dis- 
tribution System.—An ordinance pro- 
posing the sale of the city-owned elec- 
tric lines of Beatrice, Neb., to the 
Nebraska Gas & Electric Company for 
$33,000 was defeated by popular vote 
last week by nearly three to two. The 
city officials propose to levy an addi- 
tional tax to permit them to expend 
$40,000 to extend the city lines to resi- 
dence districts. Injunction proceedings 
against this move are pending. 


Metermen to Meet at Schenectady 
Next Week.—The Electric Meter Sec- 
tion committee of the Empire State 
Gas and Electric Association will hold 
an open meeting for metermen at the 
Hotel Van Curler and Edison Club, 
Schenectady, on October 15 and 16. The 
program is to cover protective relays, 
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relay maintenance and test schedules, 
timing devices, scope of the meter de- 
partment, shop meter testing, installa- 
tion methods, uniform method of record- 
ing and maximum-demand metering. 
Frank Vaughn will talk at a dinner on 
Thursday, there will be a group lunch- 
eon on Friday, and the delegates wil! 
visit the General Electric plant on 
Saturday. 


Ocean Grove (N. J.) Plant Goes to 
Chicago Holding Company.—The Util- 
ities Power & Light Association of Chi- 
cago was the successful bidder for the 
plant of the Ocean Grove (N. J.) Camp 
Meeting Association, recently offered 
for sale, and will hereafter supply en- 
ergy to this association. Ocean Grove 
adjoins Asbury Park, which is served 
by the Eastern New Jersey Power 
Company, a subsidiary of the Utilities 
Power & Light Association operating 
in that part of New Jersey. 


Tampa Electric Company Awards 
Contract for Its 66-Kv. Lines.—The 
Tampa (Fla.) Electric Company has 
awarded to Stone & Webster, Inc., Bos- 
ton, a contract to build two transmis- 
sion lines out of Tampa, one to Mul- 
berry and Winterhaven, a distance of 
55 miles, and the other to connect with 
the Pinellas County Power Company 
and the Florida Power Company at 
Tarpon Springs. Both are for 66,000- 
volt transmission, with creosoted pine 
poles. Energy will be supplied from 
a 15,000-kva. substation at Tampa. 





Carrier-Current Telephone Maintains 
Contact with Outside World.—An inter- 
esting sidelight in connection with the 
cloudburst and flood which on Septem- 
ber 5 destroyed temporarily railroad, 
telegraph and telephone communcation 
at Wenatchee, Wash., was that the 
carrier-wave telephone system of the 
Puget Sound Power & Light Company, 
Seattle, recently installed in connection 
with that company’s transmission sys- 
tem over the mountains, was unharmed 
and was able to carry the news of the 
disaster to the world. For some days 
the only messages reaching or leaving 
Wenatchee were transmitted by com- 
pany operators over this system. 


Iowa Abandons State Capitol Light- 
ing Plant at Des Moines.—The State of 
Iowa has abandoned its generating 
plant, maintained for twenty years to 
supply light and power for the State 
Capitol,and the surrounding grounds 
and public buildings. The State Execu- 
tive Council, after an exhaustive study 
of costs in which it was assisted by the 
electrical engineering department. of 
the Iowa State College, has signed a 
contract with the Des Moines Electric 
Light Company for the purchase of all 
of its energy. It was found that the 
cost for service from the private com- 
pany would be one-half the amount pre- 
viously expended. The minimum annual 
consumption is 750,000 kw.-hr. 

Ground Broken for Braddock Power 
Station.—Ground was officially broken 
a few days ago for the new power 
station of the United Electric Light 
Company at Braddock, Pa., on the 
Monongahela River. The power station 
is being designed and coristructed by 
the Day & Zimmermann Engineering 
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& Construction Company of Philadel- 
phia, and the equipment will be pur- 
chased from the Westinghouse Electric 
& Manufacturing Company. A 22,000- 
volt transmission line will run from 
the new station to the company’s sub- 
station at Wilmerding, where the execu- 
tive offices are, from which point 
energy will be distributed to 6,800 cus- 
tomers. The new station will cost 
$700,000 and will be thrown into serv- 
ice in June, 1926. 


Hoover Calls Radio Conference.— 
Secretary Hoover announces that the 
fourth national radio conference will be 
held at Washington, beginning Monday, 
November 9, at 10 a.m. The confer- 
ence -is called for general discussion 
and consideration of matters affecting 
radio communication in the United 
States from the viewpoint of the public 
interest. The conference will include 
representatives of all interested com- 
mercially in any degree in radio activi- 
ties. Representation will be accorded also 
to the Institute of Radio Engineers, 
the American Institute of Electrical 
Engineers, the National Electric Light 
Association and other bodies. 


Inquiry Into Baltimore Company 
Rates to Start Soon.—Announcement is 
made that the Maryland Public Service 
Commission will soon begin a hearing 
on the rate schedules of the Consoli- 
dated Gas, Electric Light & Power 
Company of Baltimore, which may pos- 
sibly be completed prior to November 
1, when the voluntary reductions in 
electric rates announced by the com- 
pany (see ELECTRICAL WorLD for Sep- 
tember 26, page 665) will become effec- 
tive. Two questions affecting these 
rates will be considered—whether in the 
voluntary reductions the company has 
gone as far as it can afford and whether 
the downward revision should be ap- 
plied to other than the primary and 
secondary schedules. People’s Counsel 
Miles contends that the recent reduc- 
tions benefit only the more wealthy 
consumers. 


Buenos Aires’ Projected Central Sta- 
tion—An Argentine government pub- 
lication contains information concern- 
ing the great new generating plant 
which the German-owned Compaijia 
Hispano- Argentina de Electricidad will 
eventually erect in the new port now 
being built for Argentina on the Rio 
de la Plata, provided that the govern- 
ment will extend the site allotted to 
the company, the present allowance of 
ground being declared by the company’s 
engineers to be insufficient. The new 
plant is to have an ultimate rating of 
500,000 kw., divided into five installa- 
tions of 100,000 kw. each, these in turn 
consisting of two 50,000-kw. units. It 
Is the intention to proceed with the 
erection of the first pair of turbo- 
generators as soon as preliminaries are 
arranged. Pulverized coal will be 
burned. 





San Joaquin Light & Power’s New 

ubstations.— The recent placing in 
Service of the new Kingsburg substation 
of the San Joaquin Light & Power Cor- 
poration marked the completion of that 
company’s 1925 program of substation 
and major transmission line improve- 
ments, according to a statement by Gen- 
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eral Superintendent E. A. Quinn. The 
budget for these improvements covered 
an expenditure of $1,000,000 and in- 
cluded, in addition to the Kingsburg 
station, a new substation at Le Grand, 
in Merced County; another near the Elk 
Hills oil fields, in Kern County, and the 
rebuilding of a part of the Henrietta 
substation, in Kings County. Trans- 
mission and distribution lines totaling 
66 miles were built during the present 
year. The Kingsburg substation, built 
at a cost of $137,000, is equipped with 
four 5,000-kva. transformers with a 
capacity of 15,000 kw. and the latest 
type of automatic controls. The sub- 
station is fed by a main 110,000-volt 
line, and leading out from the station 
are five circuits. At the Le Grand out- 
door substation, which cost approxi- 
mately $120,000, three 110,000-volt lines 
meet. The Elk Hills automatic substa- 
tion and the new outdoor substation at 
Henrietta operate at 11,000 volts. 





Hydro-Electric Development in Que- 
bec Goes On.—The North Shore Power 
Company, a subsidiary of the Shawini- 
gan Water & Power Company, has 
almost completed .a 20,000-hp. hydro- 
electric development at the Cheminée 
Falls on the Batiscan River, Quebec. 
This power is derived from waterfalls 
leased from the government. Another 




































Coming Meetings of Electrical 
and Allied Societies 


{A complete directory of electrical 
associations. with their secretaries. is 
published in the first issue of each 
volume. For latest list see ELEc- 
TRICAL WORLD, July 4, page 50.] 


National Association of Railroad and 
Utilities Commissioners — Washing- 
ton, D. C., Oct. 13-16. J. B. Walker, 
270 Madison Ave., New York. 


American Society of Civil Engineers— 
Montreal, Oct. 14-16. 


Electric Power Club—Briarcliff Manor, 
N. + Oct. 19-22. S. N. Clarkson, 
B. F. Keith Bldg., Cleveland. 


Association of Edison  Illuminatin 
Companies — New ae Hotel, 
Hot Springs, Ark., Oct. 19-2 Pres- 
ton S. Millar, 80th St. and ‘East End 
Ave., New York. 

Association of Railway Electrical En- 
gineers—Hotel Sherman, Chicago, 
Oct. 20-24. J. A. Andreucetti, 413 
Cc. & N. W. Terminal Station, Chi- 


cago. 

American Welding Society—Boston, 
Oct. 21-23. M. M. Kelly, 29 West 
39th St., New York. 


Kansas Public Service Association— 
Topeka, Oct. 22-23. H. Lee Jones, 
Topeka, Kan. 

Iowa State Association of Electrical 
Contractors and Dealers—Waterloo, 
Iowa, Oct. 27 


Southeastern Geographic Division, N. 
E. L. A.—Chattanooga, Tenn., Oct. 
29-30. E. T. O’Connell, Alabama 
Power Co., Birmingham. 

American Engineering Council — Ad- 
ministrative Board, Columbus, Ohio, 
Oct. 29-30. L. W. Wallace, 26 
Jackson Place, Washington, D. C. 

Publie Utilities Association of West 
Virginia—Kanawha Hotel, Charles- 
ton, W. Va., Oct. 30-31. <A. Bliss 
McCrum, 514 Charleston National 
Bank Bldg., Charleston, W. Va. 


Associated Manufacturers of Electrical 
Supplies—New York, Nov. 9-13. F. 
Nicholas, 30 East 42d St., New York. 

Electrical Supply Jobbers’ Association 
—Hotel Statler, Buffalo, Nov. 16-20. 
Franklin Overbagh, 411 South Clin- 
ton St., Chicago. 

Electrical Credit Association, Central 

Division—Hotel LaSal’, Chicago, 

Nov. 19 and 20. F. P. Vose, 1008 

Marquette Bldg., Chicago. 
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Quebec development authorized by the 
province is that of the Kingdom Min- 
ing, Smelting & Manufacturing Com- 
pany at Chat Falls, on the Ottawa 
River, where two 14,000-hp. units are 
to be installed as the first development 
of a 150,000-hp. project. Half the out- 
put now planned will be used by the 
company named, and it is: understood 
that negotiations are under way to 
sell the remainder to the Ottawa Light, 
Heat & Power Company at the capital 
of the Dominion, about 30 miles south 
of the site. 





Tenney Members Discuss Their Prob- 
lems.—Prosperous business and excel- 
lent public relations, with a brilliant 
outlook for future development, were 
the keynote of the sixteenth annual 
convention of the Tenney Service Asso- 
ciation, which took place on October 
2-3 at the New Ocean House, Swamp- 
scott, Mass. Vice-president H. T. Sands, 
in opening the convention, said that in 
the past twenty-five years the capital 
of the utilities under the management 
of Charles H. Tenney & Company, Bos- 
ton, has increased from $423,000 to 
$93,586,000, twenty-eight companies 
now being in the organization. Gov- 
ernor Cox of Massachusetts addressed 
the meeting. 





Negotiations for the Chelan River 
Power Site Not Completed.—Concern- 
ing statements to the effect that the 
Washington Water Power Company, 
Spokane, has already acquired the 
Chelan River power site from the Great 
Northern Railway and is to commence 
immediate development, D. L. Hunting- 
ton, president of the power company, 
says that negotiations between it and 
the railroad company, already noticed 
in these columns, are not completed. 
The Chelan River power site is at pres- 
ent owned by the Chelan Electric Com- 
pany, a subsidiary of the Great North- 
ern Railway Company, and the pend- 
ing negotiations involve the future 
ownership of this subsidiary. It is 
reiterated that should the Washington 
Water Power Company acquire the 
Chelan site, the next development of 
that company will be there and the 
Kettle Falls project will be indefinitely 
postponed. 





Expansion of Dubuque Central Sta- 
tion—Details of the plans announced 
some time ago for the expansion of the 
generating plant of the Dubuque (Iowa) 
Electric Company, which forms part of 
the interconnected system of the Inter- 
state Power Company, have been made 
public by Vice-president H. C. Orton. 
An addition to the plant to house a 
10,000-kw. turbine is the most impor- 
tant of the changes, which wilb double 
the capacity of the station and cost 
$500,000. The changes will cause the 
Dubuque plent to rank with those at 
Clinton, Iowa, and Albert Lea, Minn., 
as one of the three most important on 
the interconnected system and will en- 
able it “o distribute energy through 
Wisconsin and into Illinois and southern 
Minnesota to a larger degree than at 
present. A number of smaller plants 
on the system, including, it is said, 
the one at Galena, IIl., belonging to the 
Interstate Light .& Power Company, 
will be discontinued or held in reserve. 
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Men of the Industry 





W. T. Baker Heads Utica 
Company 


Several important changes were 
made in the personnel of the board of 
directors of the Utica Gas & Electric 
Company at the recent meeting of the 
stockholders, and subsequent to the or- 
ganization of the new board an an- 
nouncement was made of several pro- 
motions in the official management of 
the company. W. T. Baker was chosen 
president of the company and Frank B. 
Steele, formerly vice-president and as- 
sociate general manager, becomes first 
vice-president and general manager. 
Emerson P. Peck was chosen vice- 
president in charge of engineering, 
construction, electrical operation and 
distribution. George H. Stack is vice- 
president in charge of finance, account- 
ing, ete., and William J. Reagan is 
vice-president in charge of commercial 
and public relation. William J. McSor- 
ley, formerly assistant secretary, was 
chosen secretary. 

The board of directors consists of 
Charles S. Ruffner, president of the 
Mohawk-Hudson Power Corporation; 
Charles S. Brewer, chairman of the 
board of directors of the Mohawk-Hud- 
son Power Corporation; Myron G. 
Bronner, William T. Baker, Frank B. 
Steele, George H. Stack, Alexander F. 
Hobbs, John A. McGregor and O. J. 
McKeown. The last three named are 
new members of the board who are 
very active in the industrial and busi- 
ness life of the upper Mohawk Valley. 
Mr. Hobbs is vice-president and gen- 
eral manager of the New York Mills 
Corporation and treasurer of the Oneida 
Bleachery, Inc. Mr. McGregor is vice- 
president and treasurer of the Utica- 
Willowvalle Bleachery Company. Mr. 
McKeown is treasurer of the Divine 
Brothers Company. 





H. F. Darbyshire New Manager 
at Ottumwa 


H. F. Darbyshire, formerly manager 
of the utilities at Washington, Iowa, 
has been appointed manager at Ot- 
tumwa for the Southern Utilities Com- 
pany of Iowa. This company has 
recently acquired the utilities there 
formerly embraced in the Ottumwa 
division of the Northern States Power 
Company. 

Mr. Darbyshire has been affiliated 
with electrical interests since 1908, 
when he entered the employ of the Iowa 
Gas & Electric Company at Washing- 
ton in the commercial department. Two 
years later he was promoted to the 
position of manager of the company, 
subsequently assuming in addition the 
managership of the Mount Pleasant 
Gas Light Company. The two com- 
panies being merged, he continued as 
manager of the Iowa Gas & Electric 
Company from 1916 to 1924. During 
that period the company grew consider- 
ably, and at the time of the sale of 
the Iowa Southern Utilities Company 
in September, 1924, it was serving 


twenty-two towns with electric service 
and two with gas service. Following 
the sale, he retained the managership 
of the Iowa Gas & Electric property 
and in addition assumed the duties of 
manager of the Sigourney division of 
the Iowa Southern Utilities Company. 


en 


S. C. Murray, general manager of 
the Sayre Electric Company, Sayre, 
Pa., has resigned to become general 
manager of the Binghamton Light, 
Heat & Power Company, Bingham- 
ton, N. Y. 


Marvin A. Neeland, president of the 
New York Shipbuilding Corporation, 
who has been a factor in the electrifica- 


_tion of the steel industry and has been 


for many years the executive head of 
large American manufacturing compa- 
nies, will be chairman of the executive 
committee of the American Brown- 
Boveri Electric Corporation. 


Leslie E. Delf, electrical engineer for 
the Northern Texas Traction Company, 
Fort Worth, Tex., since 1921, has been 
transferred to the Louisiana Electric 
Company at Lake Charles as superin- 
tendent of light and power. Mr. Delf 
was graduated from the University of 
Michigan in 1915, and for six years 
following graduation he was connected 
with the El Paso Electric Company in 
various capacities. 


William M. Carpenter, who has been 
engineer with the Empire State Gas 
and Electric Association for the past 
three years, has affiliated himself with 
the National Electric Light Associa- 
tion, New York. Mr. Carpenter is 
connected with the association’s engi- 
neering department, of which Colonel 
William Kelly is director. 


William Stewart Dunlap, formerly 
associated with the Southern Califor- 
nia Edison Company and Great Western 
Power Company, has joined the sales 
force of the Majestic Electric Appli- 
ance Company and will make his head- 
quarters at Minneapolis. 


David Smith, for several years gen- 
eral manager of the Towanda Light & 
Gas Company, Towanda, Pa., will as- 
sume, in addition to his duties in that 
capacity, the general managership of 
the Sayre Electric Company, Sayre, 
Pa., succeeding S. C. Murray, who is 
now in Binghamton, N. Y. 


J. Elink Schuurman, an executive di- 
rector of Brown, Boveri & Company, 
Ltd., will be chairman of the board of 
the American Brown-Boveri Electric 
Corporation and will personally super- 
vise its affairs, making his headquar- 
ters in this country. L. R. Wilder, who 
has had wide experience in the electrical 
industry and has for several years rep- 
resented the interests of Brown, Boveri 
& Company in the United States, will 
be president. 

William G. Houskeeper of South 
Orange, N. J., has been awarded the 
John Scott medal for his contribution to 
the development in the Bell Telephone 
Laboratories, New York, of a practical 
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method for making an air-tight joint 
between copper and glass. The award 
carries with it a premium of $1,000 and 
is made by the city of Philadelphia 
from the proceeds of a fund left more 
than one hundred years ago by John 
Scott of Edinburgh, Scotland. 


Louis E. Kilmarx has been elected 
president of North American Secu- 
rities Company, distributors of the 
common stock of the North American 
Company, to succeed Loring R. Hoover, 
who recently resigned to become presi- 
dent of the Investors’ Bond & Share 
Company. Mr. Kilmarx has_ been 
identified with public utility securities 
for many years and at the present 
time is president of the Central States 
Electric Corporation and Federal Utili- 
ties, Inc. Rolland T. Veitch has been 
elected vice-president of North Ameri- 
can Securities Company. 


Donald B. Sistare has resigned from 
the Durham Public Service Company, 
Durham, N. C., as engineer to become 
connected with the Twin State Gas & 
Electric Company, Boston, as director 
of public relations. Mr. Sistare is a 
native of Massachusetts and a grad- 
uate of the Pratt Institute of Tech- 
nology. After serving in the Signal 
Corps of the United States Army dur- 
ing the World War he joined the or- 
ganization of Henry L. Doherty & Com- 
pany as a junior engineer with the 
Toledo Railway, Light & Power Com- 
pany. He has since been associated 
with the Doherty organization. 


Charles E. Fahrney, manager of the 
Ottumwa(Iowa) plants of the North- 
ern States Power Company under the 
Byllesby Engineering & Management 
Corporation, will be assigned by the 
management corporation to another 
post, the Ottumwa properties having 
passed to new owners. Mr. Fahrney 
is still at Ottumwa, acquainting his 
successor, H.: F. Darbyshire, with the 
details of the office. Mr. Fahrney was 
connected with the electric properties 
at Ottumwa before they passed to the 
control of H. M. Byllesby & Company 
and was retained under Byllesby man- 
agement, first as superintendent of 
transportation, later advancing to the 
managership. 








Obituary 

Carl George de Laval, for many years 
prior to 1918 general manager of the 
Worthington Pump Works of Harrison, 
N. J., died October 5 at the home of his 
son in Waban, Mass., following a heart 
attack. Born in Gothenburg, Sweden, 
Mr. de Laval came to this country when 
nineteen years of age. He became me- 
chanical engineer of the Knowles Steam 
Pump Works, Warren, Mass., and later 
when the business, which had been 
transferred to Cambridge, was absorbed 
by the Worthington corporation, he was 
sent to the Harrison plant with full 
charge of production. During the war, 
having severed his connection with the 
Worthington company, he became iden- 
tified with a contracting company of 
New York, and since the war he had 


been interested in electrical contracting 
in New York. 
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Commission 
Rulings 





Merger Company Acquires All Rights 
of Its Constituent Companies. — In 
granting a certificate of public conveni- 
ence and the right of eminent domain 
to the Franklin Transmission Company, 
formed by merger, the Pennsylvania 
Public Service Commission said: “An 
electric company formed by the merger 
of several companies which had been 
created under an act of Assembly to 
supply light, heat and power by elec- 
tricity to the public has all the rights 
and powers of these constituent com- 
panies, which includes the right to con- 
demn land for the purpose of trans- 
mitting electricity. The charter rights 
of the constituent companies could not 
be collaterally attacked” either on the 
ground that such companies could not 
be created to supply a portion of a 
township or that the certificate of pub- 
lic convenience issued in approval of 
charter rights and powers contained a 
‘no supply’ limitation prohibiting them 
from supplying electricity in chartered 
territory.” 





Condemnation of Dividends Paid 
When Depreciation Fund Should Have 
Been Set Up.—The mistaken policy of 
paying dividends despite insufficient 
revenue to establish a depreciation fund 
was condemned by the Wisconsin Rail- 
road Commission in the case of the 
Cylon-Forest Electric Company, which 
serves a small community. The com- 
mission said: “Although the property 
in question has been built and in opera- 
tion for more than five years, no provi- 
sion whatever has ever been made for 
the establishment of a depreciation re- 
serve. In the absence of any such pro- 
vision, it follows that those dividends 
which have been paid have been paid 
out of capital and not out of profits 
from operation. It was brought out at 
the hearing that heretofore the impres- 
sion has prevailed that the payment of 
annual dividends to stockholders was 
compulsory. In correction of this erro- 
neous opinion it should be stated that 
the payment of dividends was not only 
not compulsory but, under the circum- 
stances, unlawful.” 





Provision that Bonds Must Bear Rea- 
sonable Proportion to Stock Not Con- 
fined to Mathematical Ratio.—The Wis- 
consin Railroad Commission in author- 
izing security issues for the Wisconsin 
Fuel & Light Company took up the 
question whether the commission was 
obliged to ignore the past relation of 
outstanding securities to capital prop- 
erty and authorize the issuance of addi- 
tional securities to pay 100 per cent of 
the cost of new property additions, or 
whether it might consider the value of 
the property as a whole, including the 
cost of new additions, to determine 
whether the corporation had sufficient 
property to warrant the issuance of the 
Securities. In the light of the statutory 
provisions and of the purpose of secu- 
rity regulation to insure stability, it 
was held that a requirement that the 
bonds, notes and other indebtedness 
Should bear a “reasonable proportion to 
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the amount of stock” was not limited to 
a mere consideration of a mathematical 
ratio. The commission said: “Such 
consideration should be supplemented, 
where necessary, by a consideration of 
the value of the property as a whole 
to determine the ‘relative amount of 
financial interests which the _ stock- 
holders will have in the corporation.’ 
Otherwise the commission might be 
placed in the position of authorizing 
securities which it knew to have little 
value. We cannot reconcile ourselves to 
the fact that the law was either so in- 
tended or can fairly be so construed.” 





Recent Court 
Decisions 





Commission’s Ordering a Rate Change 
Is Evidence that It Found Existing 
Rates Unlawful.—On a technical con- 
tention raised by the Consolidated Flour 
Mills Company in suits against the 
Kansas Gas & Electric Company and 
the United Water, Gas & Electric 
Company to upset rates approved by 
the Kansas Public Utilities Commission, 
the Supreme Court of Kansas ruled 
that the provisions of the Public Utili- 
ties Commission act to the effect that 
if the commission finds an existing rate 
charged by a public utility to be 
unreasonable or otherwise unlawful, it 
may fix and order substituted therefor 
such rate as shall be just and reason- 
able do not impose as a jurisdictional 
requirement to an order changing the 
rate that the order or other part of the 
record shall contain a recital that the 
board had found the existing rate to 
be unreasonable or for any reason 
unlawful. At least against a collateral 
attack upon the validity of the order, 
an inference that the commission found 
the existing rate to be unlawful may be 
drawn from the fact that it ordered a 
change. (237 Pac. 1037.)* 





Owner of Dam Liable for Overflow 
Produced by Unprecedented Freshet if 
His Negligence Was Contributory.— 
Suit was brought by the town of Ben- 
nington against Fillmore & Slade, mill 
owners, to recover damages for over- 
flow from dams owned by them onto 
the highway during an unprecedented 
freshet. The Supreme Court of Ver- 
mont, remanding the case, construed 
the law as follows: Since no right of 
action for flowage of water accrues 
until damage, maintenance of a dam 
at a determined height is not invasion 
of the rights of another until the dam 
causes water to overflow and cause 
damage. Where wooden dams previ- 
ously maintained were out of repair 
and leaked badly, owners of concrete 
dams maintained at same height, which 
set the water back several hundred feet 
further than wooden dams, were not 
relieved from liability for damage by 
flowage resulting from the greater 
amount of water held back merely be- 
cause the concrete dams were of same 
height as the wooden dams. Parties 
maintaining a dam in stream had no 
right to rely on protection against flow- 





*The left-hand numbers refer to the vol- 
ume and the right-hand numbers to the 
page of the National Reporter System. 
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age of highway afforded by a dike 
maintained by a party with whom they 
had no contractual relations. There is 
no liability for damages proximately 
due to an “act of God,” but if negli- 
gence of one sought to be charged 
mingles with the operation of natural 
causes, he is liable for injury. Where 
maintenance of obstruction in stream 
does not cause it to overflow in its 
ordinary condition or in usual times 
of high water, no liability attaches for 
flowage caused by unforeseen and ex- 
traordinary freshets. (130 At. 137.) 





Violation of Rule Designed to Pre- 
vent One Danger Is Not Evidence of 
Negligence When Injury Was Not Due 
to It—In Derosier vs. New England 
Telephone & Telegraph Company the 
Supreme Court of New Hampshire, re- 
manding the case for a new trial be- 
cause of sustained exceptions to the 
judge’s charge in the trial court, held 
that, although the company had violated 
one safety rule, evidence produced 
showed that the death for which dam- 
ages were sought resulted from another 
danger than the one which the rule was 
designed to prevent. The telephone 
company and the Manchester Traction, 
Light & Power Company jointly occu- 
pied a pole and had an agreement that 
the telephone company should maintain 
the pole. In the agreement was a pro- 
vision that a wooden guard should be 
maintained over the telephone cables 
so that linemen working on the power 
company’s lines over the telephone 
cables could stand on the guards rather 
than on the highly conductive cables 
themselves. Evidence was produced 
that such a guard was not provided, 
but it was further shown that the line- 
man had been electrocuted by grasping 
a charged guy wire against which the 
guard was no protection. The court 
therefore held that as affecting this 
case violation of the rule was not negli- 
gence. (130 At. 145.) 





Joint Use of Poles Demands that 
Both Occupants Guard Against Acci- 
dents.—When a power company and a 
telephone company use the same pole 
it is the duty of each to do its part in 
keeping dangerous amounts of electri- 
cal energy from escaping from the 
wires. In Derosier vs. New England 
Telephone & Telegraph Company the 
Supreme Court of New Hampshire held 
that both the telephone company and 
the Manchester Traction, Light & Power 
Company were responsible for the 
charging of a guy wire on which a line- 
man was electrocuted. The evidence 
showed that an agreement existed be- 
tween the companies which required 
the telephone company to maintain the 
pole and that the power company was 
required to have insulators inserted in 
the guys. The pole had been leaning 
in one direction for some time and had 
permitted a mast which supported a 
street lamp to come in contact with 
the guy wire, charging it. Since the 
power company had not inserted an in- 
sulator in the guy wire, the telephone 
company claimed that it alone was re- 
sponsible, but the court held that the 
companies were both responsible since 
the danger would not have existed if 
both had not been negligent. (130 
At. 145.) 


3 


sac Sar ee ne Sa, 


ae 








770 


ELECTRICAL WORLD 





VOL. 86, No. 15 





Manufacturing and Markets 





Opportunities for the Small 
Manufacturer 


Too Much Attention Is Paid to Slight 
Technical Improvements and Too 
Little to Production and 
Merchandising 


By L. P. AYRES 
Vice-President Cleveland Trust Company 


sé ONSTANT technical improve- 

ment but little commercial prog- 
ress” describes the situation that exists 
with respect to electrical products, and 
the financial status of many small elec- 
trical manufacturers reflects this con- 
dition. While it must not be forgotten 
that other branches of industry have 
their weak members and even failures, 
there appear to be certain good reasons 
for the inability of many small elec- 
trical manufacturers to achieve finan- 
cial success. 

Starting with the fact that most of 
the executives of electrical manufac- 
turing concerns have been inventors, 
designers or development engineers, it 
is not difficult to find the answer to the 
problem of making electrical manufac- 
turing pay. These men are, for the 
most part, individualists. Each has 
worked along a particular line, perfect- 
ing a certain device and trying to sell 
it. Each has thought that his product 
was superior to most others, and each 
has spent much time, energy and money 
in trying to maintain and insure this 
superiority. The designs have been 
constantly improved, without first get- 
ting the old design into quantity pro- 
duction. Too little attention has been 
given to obtaining a volume of sales 
sufficient to guarantee financial success. 

What would happen to the average 
electrical manufacturer, say, if he 
were told to spend as much time 
and money in developing distribution 
methods and sales volume as he is will- 
ing to spend on design? What would 
he say if he were told to spend as 
much on advertising as is spent in 
scrapping patterns and machinery 
made obsolete by frequent changes and 
slight improvements in design? What 
would he say if he were told to employ 
a real merchandiser—at a_ higher 
salary than the president, if neces- 
sary—to get the right man? 


PRODUCTION NEGLECTED 


The average electrical manufacturer 
has consistently refused to do all of 
these things, and that accounts for his 
poor financial showing. When the in- 
dustry passes from the development to 
the merchandising stage the executives 
of the smaller companies will do these 
things without being urged, and when 
they do their earnings should compare 
favorably with those of other indus- 
tries. 

Laudable as is the ambition to im- 
prove one’s product, it is still more 
laudable and ever so much more prac- 
tical to improve one’s bank balance, It 


no doubt gives an engineer great sat- 
isfaction to supply all the requirements 
of a few customers, from a fan motor 
to a steel-mill motor; but is there not 
more satisfaction in supplying a few 
products to users in all parts of the 
world? If there is not more satisfac- 
tion to the manufacturers in the latter 
procedure, there is considerably more 
satisfaction to the company stock- 
holders, and they are entitled to some 
consideration in the matter. 

Winton probably did more than any 
one else for the development of the 
automobile, whereas Henry Ford has 
contributed little that is new in auto- 
mobile design in the past fifteen years; 
but Winton is out of business and 


Henry Ford’s income tax is more than 
the combined gross business of many 
of the small electrical manufacturers. 

We have been going through a period 
of consolidation in industry, but all 
attempts at consolidation of the small 
electrical manufacturers have failed, 
although the advantages to be gained 
are as great as in any industry. The 
reason seems to lie in the fact pre- 
viously referred to, namely, that the 
executives of the small companies are 
in the main men of strongly developed 
individuality; but if they cannot agree 
among themselves to a combination, 
some foreign manufacturers will prob- 
ably seize the opportunity which they 
have neglected. 





Brown-Boveri Arrangements Completed 


Financing of American Branch Perfected—Plan an Immediate Pro- 
duction Program in Three American Factories—Company 
to Enter Every Branch of Electrical Industry 


HIS week the American Brown- 

Boveri Electric Corporation, an 
American company associated with 
Brown, Boveri & Company, Ltd., elec- 
trical manufacturers of Baden, Switz- 
erland, announced the purchase of the 
Condit Electrical Manufacturing Com- 
pany of Boston, the Scintilla Magneto 
Company eof New York, and the New 
York Shipbuilding Corporation of 
Camden, N. J. 

J. Elink Schuurman, executive di- 
rector of Brown, Boveri & Company, 
Ltd., of Switzerland, will be chairman 
of the board of the new organization 
and will personally supervise its af- 
fairs, with heacquarters in this coun- 
try. Marvin A. Neeland, now presi- 
dent of the New York Shipbuilding 
Company, will be chairman of the ex- 
ecutive committee. Laurence R. Wilder, 
who for several years has represented 
Brown, Boveri & Company in the 
United States, will be president of the 
American Brown-Boveri Corporation. 

Upon completion of the _ present 
financing the new corporation will have 
a capital structure that will include 
$5,359,600 of thirty-year first mortgage 
5 per cent bonds of 1946, 300,000 shares 
of 7 per cent cumulative stock, 285,000 
shares of participating stock and 300,- 
000 shares of founders’ stock. The 
participating stock of the extent of 
260,000 shares has just been marketed 
and was listed by the New York Stock 
Exchange on October 7. 

In a letter to the bankers, Mr. Wilder, 
says in part: 

“The arrangement with the Swiss 
company provides that the corpora- 
tion obtains all rights to American 
patents, designs, construction experi- 
ence, data and knowledge now pos- 
sessed or which may be hereafter ac- 
quired by the Swiss company and its 
subsidiary or associated companies.” 

To a representative of the ELEc- 


TRICAL WORLD President Wilder an- 
nounced that arrangements were being 
made for placing the plant of the New 
York Shipbuilding Company on a pro- 
duction basis. The plants of the New 
York Shipbuilding Company, located at 
Camden, N. J., comprise 191 acres of 
land with nearly a mile of navigable 
water frontage on the Delaw~re River, 
opposite the city of Philadelphia. In 
the south yard of the plant equipment 
will be placed immediately to manu- 
facture switch gear for 66-kv. to 229-kv. 
circuits having rupturing capacities of 
from 500,000 kva. to 2,000,000 kva. In 
addition, this yard will manufacture 
power transformers and_ auxiliary 
equipment such as instrument trans- 
formers and relays. Tanks for the 
switch gear and transformers will be 
made in the boiler shop of the north 
yard, and it is expected that production 
will be had within sixty days. The 
north yard of the plant is completely 
equipped, and during four or five years 
of the war period produced about 
2,000,000 hp. of Parsons-type marine 
turbines and _ incidental auxiliaries. 
With the addition of winding appa- 
ratus, this yard will soon be ready for 
the production of turbo-generator units, 
auxiliary apparatus and steam conden- 
sers, pumps, etc. It is already equipped 
with machine tools to permit the man- 
ufacture of large rotary converters, 
industrial-mill drives and other rotat- 
ing electricai machinery. 

Equipment has already been installed 
and a designing staff set up under Mr. 
Thomann, director of the railway de- 
partment of Brown, Boveri & Company 
of Switzerland, and Mr. Buchli, who 
holds the same position with the Swiss 
Locomotive Works for the design and 
construction of electrical and Diesel elec- 
tric locomotives. The Condit Electrical 
Manufacturing Company will continue 
with its same organization under the 
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direct supervision of Sears B. Condit. 
Its activities, however, will be largely 
extended. This company has recently 
acquired a new plant at Hyde Park, 
Mass., with several times the capacity 
of the old plant in South Boston. This 
will permit that company to extend its 
manufacturing facilities, and it will 
handle the present lines as well as the 
sales and installation of Brown-Boveri 
switch gear and associated lines. 

The Scintilla Magneto Company, with 
a plant at Sidney, N. Y., which has been 
manufacturing Scintilla magnetos for 
the United States Army and Navy and 
others, will extend its activities to the 
manufacturing of Brown-Boveri appa- 
ratus, such as automatic voltage regu- 
lators, automatic synchronizers, train- 
lighting control, relays, etc. It is also 
establishing a separate plant for the 
production and testing of mercury-arc 
power rectifiers. 

The present sales, engineering and 
designing staff which has represented 
the Brown-Boveri Company in _ this 
country, will move next week from 225 
West Fifty-seventh Street to an office 
building provided for them at the Cam- 
den works. American engineers will be 
added to this staff as well as engineers 
from Brown-Boveri and associated com- 


panies. 
—>———_ 


Chinese Electrical Imports for 
1923 and 1924 Compared 


7 oo past year was no improvement 
over 1923 so far as the importa- 
tion of electrical machinery into China 
was concerned, according to the report 
for 1924, of the statistical secretary of 
the Chinese Maritime Customs. A few 
important orders were placed for power- 
plant extensions, most of which were ob- 
tained by manufacturers in Continental 
Europe. Trade in electrical accessories 
was much the same as in 1923, with a 
brisk demand for electric fans. Com- 
petition in the latter line of business 
is also growing very keen, with Euro- 
pean manufacturers coming well to the 
front, but the bulk of the trade is still 
in American hands. The. total value 
of electrical materials and fittings im- 
ported into China amounted to approxi- 
mately $7,004,000 as contrasted with 
only $6,918,750 in 1923, the share taken 
by the principal countries of origin 
being as shown in the following table: 


1924 1923 

OPO encod ine $1,854,500 $1,763,100 
DOOM os ci dcecaaed 1,854,000 2,131,250 
Great Britian ..... 1,055,800 1,083,850 
United States ..... 1,038,100 1,063,250 
MOURTNE a5 Fae ad one 313,300 187,100 
MOWIWME os cece ces 269,250 198,750 
Other Countries ... 619,050 491,450 

Tee dak $7,004,000 $6,918,750 





Simplification of Line of 
Carbon Brushes 


Manufacturers Meet with Department 
of Commerce—Initial Action 


Up to Power Club 


PRELIMINARY meeting of manu- 
facturers of carbon brushes was 
held on September 30 in the offices of 
the Associated Manufacturers of Elec- 
trical Supplies, 30 East Forty-second 
Street, New York, under the auspices 
of the Division of Simplified Practice 
of the Department of Commerce, rep- 
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Vacuum Cleaner Sales 


500 


400 


Sales in Thousands 





oa 2nd 3rd 4th Ist 2nd 3rd 4th Ist 2nd 3rd 4th 
1923 1924 1925 


Quarters 


Vacuum-cleaner sales by quarters during 
1923, 1924 and the first two quarters of 
1925. (Data supplied by Vacuum Cleaner 
Manufacturers’ Association. ) 





resented by Edwin C. Ely. The object 
of the meeting was to co-operate in 
taking steps to reduce the number of 
sizes of carbon brushes in use. 

After discussing the feasibility of 
adopting any form of standardization, 
it was the consensus of opinion of the 
carbon-brush manufacturers that they 
could not initiate anything along that 
line. Any standardization of carbon 
brushes could apply only to the future 
production of electric machines and 
should be undertaken by manufac- 
turers of electrical equipment. It was 
resolved at the meeting that the 
carbon-brush manufacturers would be 
very glad to co-operate with the 
Electric Power Club in any effort 
toward bringing about any standard- 
ization with respect to sizes and styles 
of carbon brushes. 

It is said that in the automotive field 
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alone there exist some 2,400 sizes of 
commutator brushes, and that there is 
fully.as great a variation in the marine 
and other fields, virtually every type of 
motor having its own special size of 
brushes. Among the manufacturers 
represented at the meeting were the 
Corliss Carbon Company, Bradford, 
Pa.; the General Electric Company; 
the Graphite Metallizing Corporation, 
Yonkers, N. Y.; the National Carbon 
Company, New York; the Pure Carbon 
Company, Wellsville, N. Y.; the Speer 
Carbon Company, St. Mary’s, Pa.; the 
Stackpole Carbon Company, St. Mary’s, 
Pa., and the U. S. Graphite Company, 
Saginaw, Mich. 





Over Two Millions Spent 
Yearly in Improving Street 
Lighting 


Speaking before the annual confer- 
ence of street-lighting specialists of 
the General Electric Company recently, 
A. D. Cameron, manager of street light- 
ing sales at Schenectady, declared that 
more than $2,000,000 is now being ex- 
pended yearly in modernizing such in- 
stallations in the United States by mu- 
nicipalities alive to the importance of 
this development. The conference was 
held at the New Ocean House, Swamp- 
scott, Mass., September 24-26, and 
among the speakers were C. A. B. Hal- 
vorson, Jr., Lynn; E. T. Austin, At- 
lanta; J. O. Case, Los Angeles; Louis 
Friedman, Chicago; W. E. Carpenter, 
Philadelphia; W. B. Clayton, Dallas; 
E. B. Comfort, Philadelphia; C. B. 
Grundy, New York; B. S. Bailey, Lynn; 
K. M. Koch, San Francisco; P. B. Reed, 
Minneapolis; R. M. Love, Toronto; 
W. L. Harraden, F. H. Winkley and 
R. G. Belleza, Schenectady; J. A. 
O’Neill, S. C. Rogers and T. G. Whyte, 
Lynn; O. F. Haas, Cleveland, and 
George H. Stickney, Harrison, N. J. 








Business Conditions 





the business transacted through- 

out the country. Central-station 
companies have entered the market for 
more material, and industrial firms are 
buying steadily. Motors, control appa- 
ratus and general supplies are moving 
in good volume, and there is more of a 
tendency for buyers to anticipate re- 
quirements. Manufacturers report that 
if the present trend continues total 
sales for the remainder of the vear 
will be high. The industry is decidedly 
optimistic. 

Interconnection work among utility 
companies is creating a demand for 
higher-capacity switching equipment, 
which is replacing apparatus that is in 
satisfactory working order but inade- 
quate to meet the new conditions. New 
applications of electric furnaces, weld- 
ers, etc., are creating wider markets, 
and manufacturers of such equipment 
report a steady increase in sales. The 
steel industry is busy and production 
showed an increase during September. 
That industry is now operating at about 


C Fite busines activity is evident in 


80 per cent of capacity. 

In the New England district electric 
lighting equipment is in active demand, 
sales of general supplies for buildings 
are improving and power equipment is 
also selling well. One order placed in 
that section for hydro-electric appara- 
tus amounted to over $175,000. Sales 
continue to show an increasing trend 
in the New York district, and there are 
more inquiries being received by manu- 
facturers as well as many orders for 
various types of equipment and sup- 
plies. In the Southeast the volume of 
business shows a considerable improve- 
ment, the demand for line-construction 
materials is active, and a reasonably 
satisfactory industrial business is being 
conducted in northern Georgia with the 
textile group. Increased activity is 
noticed in business in the Middle West, 
maintenance purchases are heavy, and 
there is every indication of continued 
good sales. On the Pacific Coast indus- 
trial plants are actively buying ma- 
terial for maintenance and construction 
purposes. Many power-company proj- 
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ects under way/in that section are ex- 
pected to result in several orders for 
heavy apparatus at an early date. 


Good Sales of Non-Ferrous Metals 
—Copper Price Weakens 


ALES of all the non-ferrous metals 

have been in good volume. Total 
transactions in copper are larger by 50 
per cent than in either of the last two 
weeks in September. Tin has been par- 
ticularly active, and lead continues in 
steady though not exceptional demand, 
with premiums obtainable in both East- 
ern and Midwestern markets, particu- 
larly for spot shipment. There has 
been a wide range in copper prices dur- 
ing the week. Since Monday 14.375 
cents has been the prevailing figure, 
though that has been shaded slightly 
where the delivery charge has been 
nominal. Some foreign business has 








NEW YORK METAL MARKET PRICES 


Sept. 30, 1925 Oct. 7, 1925 





Cents per Cents per 

Pound Pound 
Copper, electrolytic........ 14.35-14.50 143 
Lead, Am. 8. R. price 95 9 
Ne ree 4 17 
PUIG, 1BObrcess io 0008s 33-34 33-34 
OE MOR iat ss 2 6566 8's 8.223 8.35 
eer ee 59] 60} 
Aluminum, 99 per cent 28 28 


Base copper price Oct. 7, 1925, 163 cents 








materialized in the last few days. While 
the tonnage has not been large, pro- 
ducers are encouraged at finding any 
market in Europe. 

The American Smelting & Refining 
Company continued its official contract 
price at 9.50 cents delivered at New 
York. In the Middle West the leading 
producer sold freely at 9.25 cents for 
October and even into November and 
December. At the same time enough 
| metal was sold on a basis of 9.35 cents, 
‘St. Louis, to be reflected in the quota- 
tions for the week. The principal 
strength of the domestic market seems 
to be in the demand from cable makers, 
their takings in proportion to other in- 
dustries being larger than ever before. 
Passing 8 cents, the zinc market 
reached its highest point since 1920. 
The brisk demand from Europe has 
‘been a helpful factor. Expansion in 
galvanizing activity both in England 
and in America has also helped. Pos- 
sibly the realization that the visible 
supply of tin totals only 17,000 tons, 
with invisible stocks also very low, has 
influenced consumers who have been 
holding off to come into the tin market. 
Temporary dullness appeared on Mon- 
day, but since then the price has stif- 
fened to 60% cents for spot and 60% 
cents for November and December de- 
livery. 


New England Electric Truck 
Sales Show Steady Progress 


IFTY electric road trucks were sold 

for diversified service in the terri- 
tory of the Edison Electric Illuminating 
Company of Boston in the first eight 
months of this year, according to an 
inquiry recently completed by E. S. 
Mansfield, chairman of the Electric 
Transportation Bureau of the New 
England Division, N. E. L. A. Charg- 
ing these trucks will add $15,000 a 
year to the company’s revenue. In all 
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New England there are now about 358 
electric road trucks in service on cen- 
tral-station lines, and these yield an 
estimated revenue of $105,000 per year 
to the electric companies. Mr. Mans- 
field states that 150 electric road trucks 
were sold in the Northeast last year 
and 100 industrial electric trucks. 
Laundries and vendors of dairy prod- 
ucts are using electric road trucks ex- 
tensively in New England, and Mr. 
Mansfield said at the recent convention 
of the New England Division in New 
London that if the manufacturers of 
electric trucks should ever go out of 
business the users would build such 
trucks themselves rather than lose the 
economic benefits of this equipment 
within its proper field of service. 


Demand for Hydro-Electric Equip- 
ment Shows Normal Growth 


HE demand for waterwheels and 

hydro-electric equipment shows a 
normal increase according to manufac- 
turers, except on the Pacific Coast, 
where sales during the past year and 
up to the present time have been low. 
There is little prospect of much im- 
provement in the immediate future in 
that section, although a few good in- 
stallations are planned for the next 
year. In general manufacturers antici- 
pate an average increase of about 10 
per cent per year. Bids have recently 
been taken on one 40,000-hp. high-head 
turbine, as well as two 17,000-hp. ver- 
tical turbines for use in connection with 
an irrigation project. An interesting 
hydro-electric project is planned for 
Mexico, and work on four plants, in- 
volving about 30,000 hp., has been 
started in New Hampshire. Plans for 
next year include a development requir- 
ing two 40,000-kw. high-head turbines 
and two 30,000-hp. units. 

A continual improvement in the re- 
liability and efficiency of transmission 
has had the effect of bringing remote 
hydro-electric developments nearer to 
load centers. In addition, economical 
development in certain locations has 
been such as to attract the physical 
location of load centers to their locality. 
These two factors have practically de- 
termined a rather even trend in the 
growth of business. Prospects for de- 
liveries are favorable as manufacturers 
have ample facilities. Deliveries on 
wheels are usually consistent with de- 
liveries on the electrical equipment with 
which they are to be used. Prices are 
virtually unchanged, but there are pros- 
pects of a stiffening in the price of raw 
materials. 


Upward Trend in Volume of Sales 
in the New York District 


CONTINUED upward trend is 
noted in the volume of sales in the 
New York district. Manufacturers re- 
port the receipt of more inquiries and 
a more active interest on the part of 
buyers. Switching equipment and_pole- 
line construction material have been 
selling well, and present prospects 
indicate further interesting orders. 
Central-station companies are in the 
market for distribution transformers 
and auxiliary apparatus in fair quan- 
tity, and a number of orders are re- 
ported each week. 
Motor business is good, with orders 





VoL. 86, No. 15 


comparatively small but more frequent 
One order placed this week amounted 
to about $10,000, and another order for 
about the same amount covered motor- 
generator sets. Four small manufac- 
turers of motors and control equipment 
reported that their sales in this district 
to date this year were ahead of those 
for the same period last year. Wiring 
devices and other building construction 
material continue to sell well. Jobbers 
state that the improved demand noted 
recently is keeping up, with orders well 
diversified as to material. Requests 
are mainly for prompt deliveries, indi- 
cating immediate consumption. Present 
conditions indicate a continued good 
market for the rest of the year. 


Industrial Buying Active on 
the Pacific Coast 


NDUSTRIAL business on the Pacific 

Coast is excellent and covers on the 
one hand such maintenance and con- 
struction material as 15,000 ft. of 4-in. 
to 13-in. galvanized conduit and fittings 
for a San Francisco elevator company 
and on the other hand such complete 
factory equipment as that recently pur- 
chased by a Calaveras County cement 
plant, including about 4,000 hp. of mo- 
tors ranging from about 5 hp. to 500 
hp. in size. The oil industry is slack, 
and buying has been curtailed during 
the present restriction of production. 
The lumber companies also are buying 
little and, save for one or two large 
mines, there will be no California min- 
ing activity until next year. 

Power company purchases have in- 
cluded such miscellaneous orders as 
15,000 ft. of meter and other special 
cords, 15,000 ft. of assorted rubber- 
covered wire in the larger sizes and 
two carloads of clay conduit, though 
as a rule the quantities this past week 
have been rather small and the items 
scattering. However, with such mighty 
projects as the Melones, the Kings 
River and the Feather River jobs ready 
for purchasing, the heavy electrical 
machinery and transmission business 
will be excellent for some time to come. 
Dealer and contractor business is very 
good, particularly in the San Francisco 
Bay and San Joaquin Valley districts. 


Increased Activity in Business 
in the Middle West 


7 month of October opened with 
every promise of continued good 
business in the Middle West. Reports 
from the agricultural districts indicate 
that the farmer has prospered. Shorter 
days are bringing increased loads to 
the various utility companies. Con- 
struction work is being hurried to com- 
pletion before the cold weather sets in, 
and a new sense of activity seems prev- 
alent everywhere. Maintenance pur- 
chases have been particularly heavy. 
Among the interesting orders placed 
were: Four carloads of Western red- 
cedar poles, one carload of cross-arms, 
500,000 Ib. of weatherproof wire and 4 
sizeable order for circuit breakers, sta- 
tion-type voltmeters and ammeters. 
The Chicago, South Shore & South 
Bend Railroad has placed orders for 
four new electric freight locomotives of 
1,280 hp. each and costing approx!- 
mately $55,000 each. 

Jobbers’ sales have accelerated con- 
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siderably with the brisk weather. Head- 
light heaters sold readily, and radio 
apparatus was much in demand. A 
manufacturer of washing machines re- 
ports receiving orders for 1,200 ma- 
chines this week, and there has been a 
good demand for other appliances, in- 
cluding kitchen units. The city of Chi- 
cago purchased a large quantity of 
lead-covered and weatherproof cable. 
Prices remain firm in most cases, al- 
though a manufacturer of wet-process 
porcelain strain insulators announced a 
4 per cent to 10 per cent reduction in 
the price of these items. 


Electric Lighting Equipment 
Active in New England 


WING to the completion of many 

building projects and, in addition, 
to an awakening interest stimulated 
through a campaign organized by a 
number of central-station companies, 
electric lighting equipment is moving 
along with much vigor in the New Eng- 
land district. New meter installations 
vo date as compared with a similar pe- 
riod in 1924 are about 23 per cent 
higher. A greater number of large in- 
dustrial lighting projects are also in 
view, and severa! of interest are under 
way, including installations in a number 
of foundries, new equipment and light- 
ing effects for several large metal- 
working plants and numerous mercan- 
tile installations. This activity in 
lighting has reflected an encouraging 
tone in the sales of general supplies for 
buildings. Business in this line, as re- 
ported by prominent jobbers, is very 
encouraging, and as compared with the 
1924 volume for the period ending 
October 1, the present year has yielded 
a far greater volume, which is variously 
estimated at from 20 per cent to 25 per 
cent higher. 

Electrical power equipment is in good 
demand. One manufacturer placed 
orders amounting to more than $175,- 
000 for equipment for a hydro-electric 
project in this district. Another re- 
ports a steady increase in the volume 
of sales of small motors, with the de- 
mand strong for small-capacity units 
and the orders usually for single mo- 
tors. Industrial heating continues to 
attract interest. One manufacturer 
records the sale of three small heating 
furnaces recently, and another reports 
many inquiries and several interesting 
negotiations under way. Domestic ap- 
pliance sales are spotty, though in gen- 
eral the trend in sales is improving 
with flatirons, cleaners, washers and 
lamps in most demand. 


Business Shows Improvement 
in the Southeast 


BREAK in the unusually long hot 

season was. responsible for a 
marked spurt in business generally in 
the Southeast, but the start was not 
Sustained as more warm weather again 
served to check activities. As a whole 
the volume of business shows consider- 
able improvement over prior weeks, 
especially in those sections that were 
not so adversely affected by the long 
drought. South Georgia and Florida 
are coming into the market with 
marked activities. In the former section 
construction materials for central- 
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station companies are reported as in 
active demand, and a very fair scatter- 
ing of orders for wiring devices and 
supplies are being placed. A _ reason- 
ably satisfactory industrial business is 
being conducted in middle and northern 
Georgia, with activities principally con- 
fined to the textile group. There are 
also some rumors of expansion and 
electrification plans. 

Residential and commercial lighting 
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fixtures are moving very satisfactorily. 
There is an apparent increase in the 
demand for appliances. Electric ranges 
are moving somewhat slowly except in 
certain localities, but refrigeration ap- 
paratus is selling well. Whiteway- 
equipment business in Florida is very 
active. One jobber states that scattered 
orders last week totaled $18,000 and 
indications are for a marked increase 
in this line during the winter months. 





Activities of the Trade 





Southern Edison Company Orders 
220-Kyv. Switches for Big Creek 
An order has been placed by the 


Southern California Edison Company 
with the Electric Power Equipment 


Corporation, 412 North Eighteenth 
Street, Philadelphia, for forty-four 
220-kv. “Elpeco” air-break switches. 


These switches are to be used on the 
231-mile Big Creek line between the 
Big Creek-San Joaquin River power 
houses and the city of Los Angeles. 
This 220-kv. “Elpeco” air-break switch 
is a recent development and was 
described in the May 9% issue of the 
ELECTRICAL WorLD. The first order 
for one of these units was placed by 
the Electric Bond & Share Company 
for the Wallenpaupack development in 


Pennsylvania. 
—_—_—~>_— 


Large Automatically Operated 
Unit for Sherman Bridge Station 


A contract for electrical apparatus 
amounting to approximately $175,000 
for the new Sherman Bridge generat- 
ing station of the New England Power 
Company on the Deerfield River, has 
just been awarded to the Westing- 
house Electric & Manufacturing Com- 
pany. The order calls for a 9,000- 
kva. unit, which is one of the largest 
automatically operated generators yet 
to be installed in the country. In ad- 
dition to the generator, which is of 
the vertical type and equipped with 
thrust-bearing and air-operated brakes, 
the contract includes four 3,000-kva. 
oil-insulated, self-cooled transformers, 
to step up the potential to 110,000 
volts, and also automatic switching 
equipment. 

——¢ 

The Wagner Electric Corporation, St. 
Louis, announces the removal of its 
Dallas (Tex.) office and service station 
to 2815 Commerce Street. 


The Westinghouse Electric & Manu- 
facturing Company announces that the 
El Paso (Tex.) and Phoenix (Ariz.) 
offices have been consolidated under the 
direction of E. D. Stewart, as branch 
manager of the El Paso office. W. G. 
Wilson has been appointed local man- 
ager at Phoenix. J. H. Knost, formerly 
branch manager of the Phoenix office, 
has been appointed industrial and 
power saies engineer for the entire Los 
Angeles district and will have head- 
quarters in the Los Angeles office. R. 
A. Hopkins, who has been manager of 
the engineering division, has been ap- 
pointed central-station division man- 
ager. J.C. Jones has been appointed 


assistant manager of the central-sta- 
tion division and will be responsible for 
the sale of supply apparatus through- 
out the Los Angeles district. 


The Diamond Power Specialty Cor- 
poration, Detroit, announces that the 
Lathrop-Trotter Company, 735 Union 
Trust Building, Cincinnati, which has 
been its sales representative in the Cin- 
cinnati territory for many years, will 
now also represent the company in 
Indianapolis, as well as the adjacent 
territory in central and _ southern 
Indiana. 


The Cutler-Hammer Manufacturing 
Company, Milwaukee, manufacturer of 
electric controlling and wiring devices, 
is now offering a new attachment plug. 
In this plug both cap and base are of 
molded ebony “Thermoplax.” 


The Ward Motor Vehicle Company, 
Mount Vernon, N. Y., has established a 
factory branch agency at 240 State 
Street, Boston, in charge of E. W. 
Mann, who will cover the New England 
territory from that office. 


The Electrical Engineering Service, 
agent for the “Avo” tester, announces 
the removal of its office from 40 Rec- 
tor Street, New York, to 15 Park Row, 
room 1727, New York. 


The Kaniksu Cedar Company, Priest 
River, Idaho, has recently concluded ar- 
rangements with Porter & Ross, Inc., 
30 Church Street, New York City, 
manufacturers’ agents to represent the 
company in the sale of its cedar poles 
in the Eastern States. The company 
formerly marketed its poles through 
the F. C. Adams Company of Kingston, 
Pa. 


The Pittsburgh Transformer Com- 
pany, Pittsburgh, Pa., has appointed 
the Ward Engineering Company, 622 
West Forsyth Street, Jacksonville, Fla., 
as its representative in the State of 
Florida. The Pittsburgh company 
plans to carry a complete line of trans- 
formers in Jacksonville stock. 


The General Electric Company has 
received an order for seventy-seven 
four-way, two-section, 8-in. traffic sig- 
nals and a like number of control boxes 
from the city of New York for use 
in extending the traffic-control system 
which has been used in Broadway for 
more than a year. The new signals 
will be used for traffic control in sev- 
eral more streets in Manhattan and 
Brooklyn. 


The Kelvinator Corporation, Detroit, 
announces that it is now offering to the 
ice-cream trade a new electric refriger- 
ation cabinet. The company further 
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announces that large-scale production 
of these cabinets is already started, and 
a complete new factory has_ been 
equipped and actual production jobs are 
already in the hands of a number of 
Kelvinator distributors. 


The National Lamp Works of the 
General Electric Company, Nela Park, 
Cleveland, announces that J. E. Kewley 
has been made general manager of 
sales with T. K. Quinn as assistant gen- 
eral manager of sales. W. G. Mc- 
Kitterick will be manager of the sales 
department, which will hereafter em- 
body under this one head what was 
previously two departments, large- 
lamp sales and miniature-lamp sales. 


The Liberty Electric Corporation, 
Stamford, Conn., announces the ap- 
pointment of Joseph McKay, Jr., as 
New York and Philadelphia district 
sales representative for Liberty valve 
operators and control equipment, with 
offices at 342 Madison Avenue, New 
York. Mr. McKay was formerly New 
York district representative for Payne 
Dean, Ltd., electric valve control manu- 
facturer, which company was recently 
absorbed by the Cutler-Hammer Manu- 
facturing Company. 

The Westinghouse Electric & Manu- 
facturing Company, at a meeting of the 
board of directors this week elected 
Edward D. Kilburn and Walter S. Rugg 
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vice-presidents of the company. Rich- 
ard B. Mellon of Pittsburgh was also 
elected a director to fill the vacancy 
caused by the death of William 
McConway. 


The Crocker-Wheeler Company, Am- 
pere, N. J., announces a change in its 
company name, effective November 1. 
The new name of the company will be 
the Crocker-Wheeler Electric Manufac- 
turing Company. 

The Black & Decker Manufacturing 
Company, Towson, Md., announces the 
removal of its Boston branch office to 62 
Brookline Street. A. D. Geiger, for- 
merly salesman in the Kansas City 
branch of the company, has been ap- 
pointed branch manager to succeed D. 
G. Gaywood, who will act as a special 
representative for the company. 


The Johns-Pratt Company, Hartford, 
Conn., manufacturer of “Noark” fuses, 
meter-service switches and protective 
devices, has removed its New York 
office from 41 East Forty-second Street 
to 20 Vesey Street, room 610. 


The Jeffery-Dewitt Insulator Com- 
pany, Kenova, W. Va., announces that 
it has made a recent shipment of two 
carloads of insulators to the Sao Paulo 
Tramway, Light & Power Company, 
Sao Paulo, Brazil, and of three carloads 
to the Hydro-Electric Department of 
Tasmania, Australia. 








New Equipment Available 





Reflector 


A new reflector that is said to be as 
efficient as a freshly silvered glass 
mirror, that will not tarnish or corrode 
when exposed continually to the 
weather, and so hard that the surface 
can be cleaned with gritty waste with- 
out scratching, has been announced by 
the Westinghouse Electric & Manufac- 
turing Company. The new reflector 
has a surface of polished chromium. 
and was developed by Dr. Robert J. 
Piersol, research physicist of the com- 
pany, in his search for one that would 
be satisfactory for use on automobile 
headlights and outdoor floodlights. 





Meter and Relay-Testing Switches 


A line of “Elpeco” meter and relay- 
test switches made in four, six and 
eight-pole sizes for switchboard instal- 
lation, and known as the type “RT,” 
has been placed on the market by the 
Electric Power Equipment Corporation, 
412 North Eighteenth Street, Phila- 
delphia. For special uses the switch 
can also be supplied with ten, twelve 
or even a larger number of poles. 

The “RT” type switch is operated by 
means of a removable key which dis- 
connects the meter or relay from the 
circuit and permits the testing of the 
instrument without interruption of 
service. The operating handle or key 
cannot be removed from the switch 
until the circuit is again closed, thus 
putting the instrument back into serv- 
ice. The switch is of 30-amp. capacity, 
of the double-throw type, and is in- 
closed in a dust-proof casing of fiber. 


The blades are so constructed as to 
prevent misalignment. These switches 
require only three holes in the switch- 
board for mounting and may be ar- 
ranged either vertically or horizontally. 





Compensated Repulsion Motor 


A new motor bearing the type 
designation “BSR” has been designed 
especially for driving job presses in 
printing establishments by the Gen- 
eral Electric Company. This motor is 
also recommended for other duties 
where the requirements call for an 
adaptable machine to operate on alter- 
nating current with a wide speed range 
and convenient and efficient methods 
of control. The “BSR” motor is of the 
compensated repulsion type, having a 
high starting torque, and speeds are 
changed by shifting the brushes, thus 
eliminating current waste in resistances 
and simplifying control generally. 
The new motor is designed for use on 
alternating-current, single-phase, 110- 
volt or 220-volt circuits. Speeds can 
be varied over a wide range, a handle 
at the motor varying the position of 
the brushes by moving the brush yoke. 
A specially designed control is pro- 
vided for use in press operation. 

—— 


Combination Switch, Fuse and 


Choke Coil 


A combination disconnecting switch, 
fuse and choke coil, designed to reduce 
the size and weight of the combined 
unit as well as the number of insu- 
lators required for a given installation, 
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has been placed on the market by th: 
Westinghouse Electric & Manufactur- 
ing Company. Insulator assemblies, 
such as are standard for other lines of 
Westinghouse outdoor apparatus, are 
used with these units. Two combina- 
tions are available, one with under- 
hung and the other with inclined in- 
sulators, both of which use the same 
assemblies for a given voltage rating. 
a 


Moisture Indicator 


An electrically operated moisture in- 
dicator is being placed on the market 
by the Moisture Indicator Company, 
1200 Main Street, Worcester, Mass., for 
use in detecting abnormal water con- 
tent in connection with turbo-generator 
surface coolers, air washers, trans- 
former ventilation and air conditioning 
apparatus of any kind. It consists 
essentially of an absorption element of 
variable length whose electrical re- 
sistance falls under dampness suffi- 
ciently to close a relay circuit and give 
pilot lamp and signal-horn indications 
to the operating staff. 

In case a leak occurs in the coils of 
the surface air cooler of an alternating- 
current generator the water will be 
carried along with the air blast, imping- 
ing on the absorption element and giv- 
ing the signal. The resistance of the 
element is not decreased sufficiently in 
the presence of saturated air to cause 
the relay to operate, but if the air 
passes the dew point, the relay will 
trip. Elements can be furnished in any 
length up to 10 ft., and the indicating 
and relay panel for a single generator 
is 16 in. square. The element readily 
dries out when moisture ceases to im- 
pinge upon it. 

—_—___—_. 


Mercury Contact for Traffic Signals. 
—A new type of mercury contact 
flasher, designed for lighting devices 
for warning and controlling motor 
traffic, is being manufactured by the 
Westinghouse Electric & Manufactur- 
ing Company. The mercury flasher 
consists essentially of a vacuum tube of 
special shape inclosing a steel plunger 
and a quantity of mercury. Two types 
are designed, one for multiple and one 
for series connection. The multiple 
type is designed for 110 volts alternat- 
ing current and the series type for 6.6 
amp. Either can be used to control any 
size of standard lamps. The flasher is 
inclosed in a metal case and may be 
mounted either in the base or in the 
casing of ornamental standards or 
mounted on wooden poles and used with 
overhead fixtures. By rearranging the 
connections the flasher can be used as 
a relay for the control of street- 
lighting circuits. The contacts are 
capable of breaking 30 amp. continually. 


Color Lighting. — A system of color 
lighting has been developed by the 
Vibgyor Corporation, 235 East Forty- 
second Street, so that when used with 
thermostatic or mechanical flashers 15 
said to give an absolute visualization of 
motion on an entirely still and flat sur- 


face. This color absorption system is 
intended for development for commer- 
cial uses such as poster, outdoor and 


window-display purposes although it is 
adaptable to other uses. 
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New Trade Literature 


IMPREGNATING APPARATUS AND 
CONDENSERS.—A catalog issued by the 
Buffalo Foundry & Machine Company, Buf- 
falo, entitled “Buflovak Atmospheric and 
Vacuum Dryers, Evaporators, Chemical 
Apparatus,” includes a description and 
illustration of its various types of impreg- 
nating apparatus. It also covers “Buflovak”’ 
dry-vacuum pumps, wet-vacuum_ pumps, 
barometric and jet condensers and surface 
condensers. 


RIVET HEATERS AND SHOP APPLI- 
ANCES.—A bulletin issued by the Ameri- 
can Hoist & Derrick Company, St. Paul, 
describes and illustrates the various types 
of the American rivet heaters and other 
shop appliances, including electric ring 
heater, electric oil hoist, magnetic portable 
tool support, electric bar welder and water- 
proof magnetic chuck. It gives some rea- 
sons why the American electric heaters are 
superior to forges and oil furnaces and 
also a seven-day comparison performance 
of the results obtained with an American 
electric heater and an ordinary oil furnace. 

HEATERS.—The Alberger Heater Com- 
pany, Buffalo, has issued_ bulletin No. 4 
describing the Alberger-Buffalo heating 
equipment, including instantaneous heaters, 
coolers, economizers, vapor condensers and 
heat-interchange equipment. 

MATERIAL-HANDLING EQUIPMENT. 
—‘Conveyor Applications” is the title of 2 
booklet issued by the Cecil R. Lambert 
Company, Detroit, covering its various types 
of material-handling equipment. It con- 
tains many illustrations showing various 
applications of its conveying apparatus in 
a baking plant, automobile works, foundry, 
plate-glass factory, etc. 

INDUCTIVE TIME-LIMIT CONTROL- 
LER.—Publication C-24 issued by the 
Cutler-Hammer Manufacturing Company, 
Milwaukee, describes and illustrates an in- 
ductive time-limit controller developed by 
the company. The bulletin illustrates and 
describes various installations and shows 
the complete panel and the type of mag- 
netic switches used in making up this con- 
troller, 

GRINDING AND POLISHING MA- 
CHINES.—The Diamond Machine Company, 
Providence, is distributing bulletin No. 608, 
covering its motor-driven, floor-type grind- 
ing and polishing machines. 

HIGH-VOLTAGE TESTING EQUTP- 
MENT.—Pamphlet Ta-158, issued by Fer- 
ranti, Ltd., Hollinwood, Lancashire, Eng- 
land, entitled ‘1,000,000 Volts High-Voltage 
Testings Equipments,” describes and illus- 
trates the Ferranti high-voltage testing 
equipments. 

FLUID METERS. — “Fluid Meters for 
Steam and Water” is the title of bulletin 
No. 34, issued by the Bailey Meter Com- 
pany, 2015 East Forty-sixth Street, Cleve- 
land. It points out the applications of 
meters for the measurement of steam, 
water, oil, brine and many other fluids and 
describes and illustrates various types of 
indicating, recording and intagrating meters, 
as well as the pressure and temperature 
recorders manufactured by the company. 
Information on the use of the orifice for 
measuring the flow of fluids is included. 
Orifice locations, meter connections, swirling 
flow, pulsating flow and other important 
subjects pertaining to accurate flow meas- 
urement are covered in detail. 


TRANSFORMERS.—The Kuhlman Elec- 
tric Company, Bay City, Mich., has pub- 
lished a handbook on the electrical trans- 
former. The bulletin contains an exhaus- 
tive comparison of polyphase transformer 
connections, as well as chapters on trans- 
former losses, efficiency and regulation, the 
parallel operation of transformers, the dry- 
ing of cores and coils, etc. Tables are 
included that contain specification data of 
Kuhlman distribution, subway and power 
transformers. 











Foreign Trade 
Opportunities 


Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
eros, Washington, by mentioning the 
umber: 


Purchase is desired in Montevideo, Uru- 
fuay (No. 17,104), of 70,600 meters of low 
tension-cable and 10,000 meters of high- 
tension underground cable, 1,060,000 meters 


«a 
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of outside insulated wire and 200,000 
meters of insulated wire for conduct of 
electric current. 

An agency is desired in Fribourg, Swit- 
zerland (No. 17,034), for electrical appara- 
tus and supplies. 

Purchase is desired in Ballarat, Austra- 
lia (No. 17,027), of hot plates for use in 
electric ovens. 

An agency is desired in Billericay, Eng- 
land (No. 17,121), for electric household 
devices. , 

Purchase and agency is desired in 
Nairobi, Africa (No. 17,028). for farm- 
lighting sets. 

An agency is desired in Calcutta India 
(No. 17,091), for electric motors. 

Purchase and agency is desired in Ade- 
laide, Australia (No. 17,026), for radio sets 
and parts. 

An agency is desired in Copenhagen, 
Denmark (No. 17,108), for radio sets and 
parts, 

Purchase and agency is desired in Dublin, 
Ireland (No. 17,105), for radio sets and 
one, two, three and four-tube sets and 
parts. 

An agency is desired in Vancouver, 
Canada (No. 17,107), for electric time sys- 
tems for factories. 

An agency is desired in Chemnitz, Ger- 
many (No. 17,101), for flour-mill machin- 
ery, driers, elevators, etc., machine special- 
ties and machine tools for ironworking and 
electrical industries. 

An agency is desired in Berlin, Ger- 
many (No. 17,098), for metal-working 
machinery for electric manufacturing 
plants. 

An agency is desired in Munich, Germany 
(No. 17,102), for rubber-cable manufac- 
turing machinery. 

Purchase and agency is desired in Brus- 
sells, Belgium (No. 17,070), for rolled cop- 
per bars for wire drawing and electrolytic 
copper. 

An agency is desired in Bombay, India 
(No. 17,134), for oil engines. 








Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


LEWISTON, ME. — The Central Maine 
Power Company has awarded a contract 
to the Morton C. Tuttle Company for the 
construction of a dam and power house at 
Gulf Island on the Androscoggin River, 5 
miles above Lewiston. The new station will 
have a capacity of 27,000 hp. 

HILLSBORO, N. H.—Contract has been 
awarded for the first of the four hydro- 
electric plants on the Contoocook River, 
near Hillsboro, for the Insull interests, to 
the L. H. Shattuck Company, Inc., Man- 
chester. This plant will develop about 
4,000 hp., and the cost is estimated at 
about $750,000. Vaughan Engineers, 185 
Devonshire Street, Boston, consulting en- 
gineers, are in charge. 


EAST BARNETT, VT.—Plans for the 
rebuilding of the woodworking plant of 
Roy Brothers, recently destroyed by fire 
with a loss of about $75,000, include a 
power plant. 


CAMBRIDGE, MASS. — Contract has 
been awarded by the New England Con- 
fectionery Company, Boston, for the con- 
struction of a new group of buildings on 
Massachusetts Avenue, between Albany 
and Lansdowne Streets. The plans provide 
for a separate power house, to be equipped 
with boilers, pumps, generators, refrigerat- 
ing equipment, ete. Lockwood, Greene & 
Company, 24 Federal Street, Boston, are 
engineers. 

EAST PROVIDENCE, R. I.—Improve- 
ments to the street-lighting system, includ- 
ing the installation of ornamental lamps 
on Waterman, Taunton and Warren 
Avenues, between the Seekonk River and 
Broadway, are under consideration. 


Middle Atlantic States 


BRIGHTON, N. Y.—Arrangements are 
being made to install electric lamps in Rose 
Lawn, a new real estate development, in 
the Monroe Avenue section. The plans call 
for the erection of 150 street lamps, of 200 
cp., mounted on concrete standards. The 
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Rochester (N. Y.) Gas & Electric Company 
has the contract for installing the system. 


BUFFALO, N. Y.—Plans for the rebuild- 
ing of the plant of the American Agricul- 
ture Chemical Company, recently destroyed 
by fire, include a power house. 


BUFFALO, N. Y.—The du Pont Rayon 
Company, River, Road, plans extensions in 
its power plant and the installation of elec- 
tric power equipment in new mill buildings 
to be built in connection with a proposed 
expansion program, to cost about $7,000,000. 


CEDARHURST, N. Y.—The proposal to 
install an ornamental lighting system along 
Central Avenue, between Washington and 
Cedarhurst Avenues, and on Washington 
Avenue, Spruce Street and Cedarhurst 
Avenue, to cost about $17,000, has been 
approved by the voters. 

EARLVILLE, N. Y.—Permission has 
been granted the Earlville Electric Light 
Company to extend its electric distribution 
system to serve the town of Georgetown 
and part of Lebanon. About 9 miles of 
line will be erected in Lebanon and from 
3 to 4 miles in Georgetown. 


NEW YORK, N. Y. — The New York 
Central Railroad Company, 466 Lexington 
Avenue, has completed plans for four 
circuit-breaker substations for the Putnam 
Division, to be located at Mosholu Station, 
Van Cortlandt Junction Station, Park Hill 
Station and Caryl Station. The company 
also has plans for three similar substations 
to be erected at Port Morris, Melrose and 
Luzerne. yeorge W. Kittredge is chief 
engineer. 

_NORWICH, N. Y.—Plans are being con- 

sidered for the installation of a new 
ornamental lighting system on North and 
South Broad and East and West Main 
Streets. 

ST. GEORGE, N. Y.—AIl bids submitted 
Aug. 28 far pumping and electric generating 
plant in the Clove pumping station at St. 
George have been rejected. New bids, it is 
understood, will be asked for. 


SYRACUSE, N. Y.—The installation of a 
traffic control system in the Tenth Ward 
District is under consideration by the 
Department of Public Safety. Harvey N. 
Smith is superintendent of gas and elee- 
tricity. 

WARSAW, N. Y.—Lighting District No. 
10 of the town of Sheldon, which includes 
Strykersville and Straub’s Corners, has 
voted to install electric lamps in certain 
roads. The Buffalo, Niagara & Eastern 
Power Company, Buffalo, has the contract 
to install the lamps. 


CAMDEN, N. J. — The Campbell Soup 
Company plans extensions in its power 
plant in connection with a proposed group 
of new factory buildings, to cost about 
$2,000,000. 

CATASAUQUA, PA. — The W. J. Smith 
Candy Company plans to build a power 
plant in connection with proposed factory 
additions. 

LANSDALE, PA.—Bids will be received 
by the Electric Light Commission of the 
borough of Lansdale until Nov. 2 for 
furnishing a 2,500-kw. turbine’ electric 





generator. For details see Searchlight 
Section. 
PINE GROVE, PA. — The Pine Grove- 


Schuylkill Power & Light Company, now 
being organized as a subsidiary of the 
Pennsylvania Power & Light Corporation, 
Allentown, plans to erect a transmission 
line in this section. The Tremont-Schuyl- 
kill Power & Light Company is also being 
organized by the same interests to build a 
transmission line in the vicinity of Tremont. 


SHEFFIELD, PA.—The Sheffield Furni- 
ture Manufacturing Company contemplates 
building a power plant in connection with 
its new factory building, now under con- 
struction. 


STOCKERTOWN, PA. — The Penn- 
sylvania Power & Light Company, Allen- 
town, has recently acquired the property 
of the Stockertown Light, Heat & Power 
Company and the Tatamy (Pa.) Light, 
Heat & Power Company. The company 
plans extensions to its lines in this district. 


TURTLE CREEK, PA. — Plans for re- 
building the plant of the Rutter Lumber 
Company, recently destroyed by fire, 
eausing a loss of about $100,000, include a 
power plant. 


ABERDEEN, MD.—Bids will be received 
by the Commanding Officer, Aberdeen 
Proving Grounds, Aberdeen, until Oct. 30, 
for wire, switches, ete. (Circular 18). 


BALTIMORE, MD.—The Department of 
Public Service has secured an appropria- 
tion of $9,550 for the installation of under- 
ground conduits in the district bounded by 
Toone, Baltimore and Seventh Streets and 
East Avenue. 
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SALISBURY, MD.—tThe properties of the 
Eastern Shore Gas & Electric Company, 
operating power plants at Ocean City, Salis- 
bury and Laurel, have been acquired by 
the National Public Service Corporation, 
New York City. The new owner plans to 
extend the territory served and to make 
improvements. 

HUNTINGTON, W. VA. — The State 
Board of Control, Charleston, plans to build 
a power plant at the local state hospital. 

KENOVA, W. VA. — The Consolidated 
Power & Light Company, Huntington, con- 
templates installing coal-handling equip- 
ment in its local plant. 

RICHMOND, VA. — Extensions and 
improvements to the municipal electric 
plant are under consideration. 

WASHINGTON, D. C. — Bids will be 
received by the General Purchasing Officer, 
Panama Canal, Washington, until Oct. 22, 
for a quantity of fuses, lighting fixtures, 


wire, cable, insulators, engines, boilers, 
rheostats, ete. (Panama Circular 1700). 
WASHINGTON, D. C. — Bids will be 


received by the Supervising Architect, 
Treasury Department, Washington, until 
Oct. 19, for cast-iron lamp standards for 
buildings under the control of the depart- 
ment. 


North Central States 


DETROIT, MICH.—The Edward G. 
Budd Manufacturing Company, Philadel- 
phia, Pa., plans to install electric power 
equipment at its proposed branch plant on 
Charlevoix Avenue, to cost about $1,000,000. 

CLEVELAND, OHIO. — The installation 
of an improved lighting system on Superior 
Avenue is under consideration. a 
proposed to replace the present incandescent 
lamps with lamps of 2,500 cp. 

CLEVELAND, OHIO. — Separate bids 
will be received at the office of the Com- 
missioner of Purchases and Supplies, City 
Hall, until Oct. 16 for cross-arms and for 
an autotruck for the Division of Light and 
Power. 

DAYTON, OHIO—The Mercantile Cor- 
poration has applied to the City Council 
for permission to build a power plant at 
Folkerth Street and the old hydraulic 
eanal, to cost about $250,000. 

NEWARK, OHIO.—Plans for the rebuild- 
ing of the plant of the Simpson Foundry & 
Engineering Company, recently destroyed 
by fire, with a loss of about $55.000, include 
a power planteand the installation of elec- 
tric motors. 

NORWOOD, OHIO.—Steps have been 
taken by the Norwood Retail Merchants 
Association for extension of the ornamental 
lighting system from Weyer Avenue to the 
Norfolk & Western Railroad Crossing. 

NEW PHILADELPHIA, OHIO—Plans 
are under consideration by the City Coun- 
cil for the installation of a new electric 
fire-alarm system throughout the city. 

SANDUSKY, OHIO.—The Ohio Public 
Service Company, Cleveland, plans to build 
an outdoor substation at Perkins Avenue 
and Railroad Street, to cost about $32,000. 
George E. Snider, Keith Building, Cleveland, 
is architect. 

IRVINE, KY.—Plans for the proposed 
local commercial oil-shale-refining plant to 
be erected by J. W. Wilcox, Sr., to cost 
about $1,000,000, include a power plant. 

ANDERSON, IND.—The Board of Public 
Works plans to build a municipal fire-alarm 
station, 

PENDLETON, IND.—Bids will soon be 
asked by the City Council for the construc- 
tion of a municipal electric light and power 
plant, to cost about $17,000. 

CHAMPAIGN, ILL.—The Illinois Power 
& Light Corporation has applied to the 
Commerce Commission for authority to 
erect the following transmission lines: 
From Decatur to Elwin and Mount Zion; 
from Danville to Champaign; from Venice 
to Stallings, thence to Edwardsville; from 

selleville to Collinsville, and to supply elec- 
tricity to residents along the route of the 
lines. 

QUINCY, ILL.—Permission has _ been 
granted the Quincy Gas, Electric & Heat- 
ing Company to erect a substation and 
switching station adjoining its Front Street 
power house. The cost is estimated at 
about $200,000. 

SPRINGFIELD, ILL.—The Central II- 
lmois Public Service Company has peti- 
tioned the Commerce Commission for 
authority to erect a 6,000-volt transmission 
line from Quincy through Ursa to Loraine 
and to furnish electrical service in Ursa, 
and a line from Carthage to Bontley with 
a transmission system in Bontley. 
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BELOIT, WIS.—Plans have been com- 
pleted by the Beloit Water, Gas & Electric 
Company for placing all its electric wires 
underground in the east side business dis- 
trict before the end of the year. In the 
spring the company plans to place its wires 
in the west side business district in under- 
ground conduits. 


BERLIN, WIS.—The Wisconsin Power & 
Light Company, Madison, plans to erect a 
11,400-volt transmission line, about 20 
miles long, to connect up the water power 
and mill properties recently taken over in 
the villages of Poy Sippi, Auroraville and 
Pine River, with its main transmission sys- 
tem at Berlin, to supply a twenty-four-hour 
service in these communities. Plans have 
been completed by the company to install 
electrically operated pumps in its local 
plant to replace the present steam-operated 
equipment. 


WAUWATOSA, WIS.—The proposed new 
street-lighting system, which provides for 
the installation of 250-cp. lamps in the 
residential districts to replace the 100-cp. 
lamps, and 600-cp. lamps at heavy traffic 
points and in the business centers, has been 
approved by the City Council. 

BINGHAM LAKE, MINN.—A special 
election will be held to vote on the pro- 
posal to issue $6,000 in bonds for the erec- 
tion of an electric distribution system in 
Bingham Lake. It is proposed to purchase 
electricity from the People’s Light & Power 
Company, Lamberton, 


FERGUS FALLS, MINN.—Work will 
soon begin by the Ottertail Power Company 
on the construction of a new power station 
on the Ottertail River, about 10 miles from 
Fergus Falls, 

KANDIYOHI, MINN.—Bonds have been 
voted for the erection of a transmission line 
from Willmar for local commercial service. 


ROCHESTER, MINN.—Plans are under 
consideration by the Public Utility Board 
for the installation of an ornamental light- 
ing system. 

ST. PAUL, MINN.—The City Council hag 
approved a preliminary order providing for 
the installation of an ornamental lighting 
system in the Ford plant district. The 
plans call for the installation of lamps on 
portions of Otto, Cleveland, St. Paul, Mon- 
treal and Fairview Avenues, Edgecumbe 
Road and Randolph Street, 


FORT DODGE, IOWA.—The installation 
of an ornamental lighting system on 
Twelfth Street, First and Central Avenues 
are under consideration. 


SCHALLER, IOWA.—The City Council 
is considering a bond issue of $32,500 for 
the installation of a municipal lighting 
system. 


CLINTON, MO.—The Missouri Power & 
Light Company, Mexico, plans extensions in 
its transmission lines in this section. 


SPRINGFIELD, MO.—The Ozark Pipe- 
line Company contemplates the installation 
of an additional steam-driven unit in its 
local power plant. 


SPRINGFIELD, MO.—The City Council 
is considering the installation of an orna- 
mental lighting system on South Campbell 
Avenue. 

WILLISTON, N. D.—Bids will be re- 
ceived at the Bureau of Reclamation, Wil- 
liston, until Nov. 2 for the sale or lease of 
the entire power system and _ irrigation 
works of the United States on the Williston 
project, North Dakota. For details see 
Searchlight Section. 


EMERY, S. D.—Bonds to the amount of 
$10,000 have been voted for the installation 
of a municipal electric distributing system. 


Southern States 


BEULAVILLE, N. C.—Bonds to the 
amount of $10,000 have been voted for the 
installation of a municipal electric lighting 
system. 

CLEMMONS, N. C.—The Southern Pub- 
lic Utilities Company, Charlotte, plans to 
erect a transmission line from Idols to 
Clemmons for local'commercial service. 


MORGANTON, N. C.—Plans for. the 
proposed factory building for the Table 
Rock Furniture Corporation, to cost about 
$200,000, include a power plant. 


SANFORD, N. C.—The construction of a 
hydro-electric plant, to develop about 
40,000 hp., in Sanford is under considera- 
tion by Carolina Power Co., Raleigh. 

NEW BERN, N. C.—Extensions and im- 
provements are under way by the Neuse 
River Power Company involving an ex- 
penditure of about $125,000. The work will 
include extensions of its lines to Pollocks- 
ville, Jacksonville, Trenton and Fort Barn- 
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well and thence to Vanceboro and Oriental 
T. A. Grantham is president and genera! 
manager. 


WACO, N. C.—The Town Council is con- 
sidering the installation of a municipal 
electric light and power plant. 


WINSTON-SALEM, N. C.—The R, G 
Reynolds Tobacco Company plans to build 
a steam-driven electric power plant at its 
local factories, to cost about $300,000 
J. E. Serrine & Company, Greenville, S. G, 
are engineers. 

SPARTANBURG, S. C.—The Glendale 
Mills, Inc., plans the electrification of its 
local cotton mill to replace the present 
steam-driven equipment. Extensions will 
also be made in power plant. The cost is 
estimated at $65,000. 


DUBLIN, GA.—The Georgia-Southern 
Power Company contemplates extending its 
transmission lines to this section for local 
commercial service. 


BRANFORD, FLA.— Application has 
been made by Ernest L. Hill, Penn Casualty 
Building, and C. Lyman Spencer, Jackson- 
ville, for permission to construct a power 
plant on the Suwannee River, to supply 
electricity to various towns. 


DAYTONA, FLA.—The City Commission 
is considering a bond issue of $50,000 for 
the installation of a municipal fire-alarm, 
police-call and telegraph system. 


MASCOTTE, FLA.—The Florida Public 
Service Company, Orlando, is considering 
the erection of a transmission line from 
Groveland to Mascotte, with the instal- 
lation of a local distributing system. 


_ST. AUGUSTINE, FLA.—The City Coun- 
cil is considering the installation of orna- 
mental lamps on several streets. 

SANFORD, FLA.—The Florida Power & 
Light Company, West Palm Beach, is con- 
sidering the construction of a steam-driven 
electric power plant on the St. John’s 
River, near Sanford, to cost about $1,500,- 
090, with transmission line. 


CHATTANOOGA, TENN.—Improvements 
are contemplated by the Tennessee Power 
Company during 1926 involving an expendi- 
ture of about $400,000. 

COLUMBIA, TENN.—Several extensions 
of its transmission lines out of Columbia 
during the next year are contemplated by 
the Southern Cities Power Company, Chat- 
tanooga, including the erection of a line 
from the Mooresville section and Culleoka, 
and also from Lewisburg connecting with 
the Columbia system. 


HOHENWALD, TENN.—The Tennessee 
Electric Power Company, Chattanooga, is 
erecting a transmission line to Hohenwald. 
The company has an option on the Flat- 
woods power site, which, it is understood, 
it will develop within the coming year. 

JACKSON, TENN.—Bids will be received 
by the City Commission, City Hall, until 
Oct. 13 for a complete new municipal elec- 
tric power plant. 

NASHVILLE, TENN. — The Tennessee 
Electric Power Company, Chattanooga, is 
considering building an addition in _ its 
local steam-driven electric plant, to cost 
about $450,000. 


BIRMINGHAM, ALA.—A _ petition has 
been filed by the Alabama Power Company 
with the Public Service Commission for 
permission to erect an electric transmission 
line from a point on its system at or near 
a point near Sheffield to Gadsden, a dis- 
tance of 112 miles, together with a branch 
line from Cullman south to Fulton Springs, 
about 38 miles long, with substations and 
other necessary equipment. 


HEFLIN, ALA.— Permission has been 
granted the Alabam Power Company, Bir- 
mingham, to erect a transmission line from 
Oxford to Heflin. 


BLYTHEVILLE, ARK.—Plans are under 
way by the Chicago Mill & Lumber Com- 
pany, Chicago, for rebuilding its local works 
and power plant, recently damaged by fire. 
The cost is estimated at $400,000. 

PIGGOTT, ARK.—Plans have been pre- 
pared for a municipal electric light and 
power plant. 

LAKE CHARLES, LA.—The Louisiana 
Electric Company is considering the erec- 
tion of a number of new transmission lines. 

NEW ORLEANS, LA.—Bids will be re- 
ceived by S. Stone, Jr., architect, 714 
Union Street, until Oct. 20 for wiring of 
the Masonic Temple at St. Charles and 
Perdido Streets. 

MIAMI, OKLA.—The Empire District 
Electric Company, Joplin, Mo., plans to 
erect a transmission line to this section for 
commercial service. 

ARCHER CITY, TEX. — The Wichita 
Falls (Tex.) Electric Company: plans té 
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erect a transmission line from Holliday to 
Archer City. 

AUSTIN, TEX.—Plans have been pre- 
pared for a new power plant at the Uni- 
versity of Texas, to cost about $200,000. 
Dr. W. J. Battle is chairman of the uni- 
versity building committee. 

BASTROP, TEX.—Plans are being pre- 
pared by the Texas Power & Light Com- 
pany, Dallas, for the construction of a local 
power plant, to cost from $8,000,000 to 
$10,000,000. The proposed plant will be 
located adjacent to a lignite field and that 
fuel will be used for its boilers. The initial 
installation will have a capacity of 100,000 
hp. The transmission system of the com- 
pany is being extended to a number of 
towns in south Texas. 

BOERNE, TEX.—tThe electric plant of 
the Boerne Light & Ice Company has been 
acquired by the San Antonio (Tex.) Pub- 
lic Service Company. The company pro- 
poses to erect a transmission line from San 
Antonio to Boerne. 

BROWNSVILLE, TEX.—The City Coun- 
cil is considering extensions to the munici- 
pal lighting system to the Villa Nueve 
Academy. 

MENARD, TEX.—The West Texas Utili- 
ties Company, Ballinger, has authorized 
the erection of a transmission .line_ to 
Menard, via Paint Rock and Eden, a dis- 
tance of about 65 miles. 





Pacific and Mountain 
States 


BELLINGHAM, WASH.—The E. K. 
Wood Lumber Company plans to install 
electric power equipment in connection with 
the rebuilding of its mill, recently damaged 
by fire, with loss of about $400,000. 

PORT TOWNSEND, WASH. — Applica- 
tions have been filed with the Supervisor 
of Hydraulics, Olympia, by Henry Moroy, 
Howard L. Bill and Dr. E. S. Barnes for 
water rights on the Quilcone and Little 
Quilcone Rivers for a proposed irrigation 
and hydro-electric project, to cost about 
$8,000,000. The plans provide for irrigat- 
ing 60,000 acres of land, construction of 
two hydro-electric plants and furnishing 
both water and electricity in Port Town- 
send. 

MEDFORD, ORE. The Owen Oregon 
Lumber Company plans to install electric 
power equipment: in the proposed addition 
to its plant, to cost about $500,000. 

LYNWOOD, CAL.—Plans are under con- 
sideration by the Board of City Trustees 
for the installation of an ornamental light- 
ing system on the Long Beach Boulevard, 
using concrete standards. 

LOS ANGELES, CAL.—The City Council 
has authorized the installation of orna- 
mental lamps on St. Andrews Place, using 
pressed-steel standards; also on Highland 
Avenue and on Sycamore Avenue, using 
concrete standards. 

LOS ANGELES, CAL.—Work will begin 
at once on nine of the proposed new sub- 
stations to be built for the Los Angeles 
Bureau of Power and Light. The largest 
of this group, which will have a capacity 
of 65,000 hp. and will replace two smaller 
stations in the district, will be located at 
Ninth and Mateo Streets. It wiil cost 
about $400,000. Other substations, to cost 
about $75,000 each, will be located at Long- 
wood Avenue and San Vincente Boulevard, 
Missouri Avenue and 102nd Street (Saw- 
telle) Menlo Avenue and Ninety-first Street, 
Sixth Street and Eleventh Avenue, Clinton 
and Hoover Streets, and one in Lanker- 
sham, one in Reseda and one in Owens- 
mouth 


MERCED, CAL. The Great Western 
Powe: Company, San Francisco, plans to 
build a local automatic substation of 
710,000 kva. capacity, to cost about 
350,000. A 25,000-kva. synchronous con- 
denser will be installed at a cost of about 
$150,000 additional. 

SAN FRANCISCO, CAL. The State 
tailroad Commission has authorized the 
Feather River Power Company to issue 














$5,50 000 jn bonds to finance the construc- 
ne of a“hydro-electric plant in Plumas 
ount) 


RICHFIELD, UTAH.—The Council has 
authorized the installation of a new lighting 
System on Main Street and other streets 
in the downtown district. 

VERNAL, UTAH.—The Utah Power & 
Light Company, Salt Lake City, is nego- 
“ating for the purchase of the property of 
the Vernal Light Company. Extensions and 
provements, to cost about $40,000, are 
Contemplated, 
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Electrical 


Patents 
Announced by U.S. Patent Office 





Issued September 8, 1925 

1,553,165. CoMBINED WIRE STRETCHER AND 
SPLIceER; J. F, Hudnall, Acme, W. Va. 
App. filed Feb. 18, 1925. 

1,553,175. ELectric Cooker; A. J. Kercher, 
Berkeley, Cal. App. filed Sept. 29, 1923. 
Fireless type. fs 

1,553,191. ELectric PLUG AND SocKET CoN- 
NECTION ; H. F. Secretan, Pelaw-on-Tyne, 
England. App. filed April 16, 1925. 

1,553,209. ELECTRIC HEATING ELEMENT; 
W. W. Weir, Alameda, Cal. App. filed 
Dec. 20, 1923. For use in ovens of elec- 
tric ranges. 

1,553,240. Cut-Out Fuse; R. Henderson, 
Columbus, Ga. App. filed July 12, 1922. 
1,553,259. Moron AppaArRaATuS; T. J. Murphy, 
Astoria, N. Y. App. filed April 3, 1922. 
For actuating machines of comparatively 
small size, as sound-reproducing ma- 

chines. 

1,553,262. RHEOSTAT SwitcH; J. Perna, 
Jr., Philadelphia, Pa. App. filed July 7, 
1923. 

1,553,268. AuToMATIC SWITCH; M. Romano, 
Norristown, Pa. App. filed May 19, 1922. 
Door-operated. 

(Issued September 15, 1925) 

16,165 (reissue). LIGHTING FIxTURE; W. 
Lumley, Conneaut, Ohio. App. filed Dec. 
16,-1921. 

1,553,304. PRINTING TELEGRAPHY; E. P. 
Bancroft, Brooklyn, N. Y. App. filed 
Dec. 31, 1921. 

1,553,307. TERMINAL APPARATUS FOR ELEC- 
TRIC HEATERS AND THE LIKE; H. L. Daw- 
son, Evanston, Ill. App. filed April 2, 
1923. 

1,553,308. TESTING SYSTEM FOR TESTING 
SENDERS OF AUTOMATIC TELEPHONE ExXx- 
CHANGES; W. L. Dodge, Maplewood, N. J., 
and J. B. Retallack, East Orange, N. J. 
App. filed Sept. 29, 1924. 

1,553,311. TELEPHONE-EXCHANGE SYSTEM; 
U. S. Ford, Hollis, N. Y. App. filed May 
5, 1924. Trunking systems between oper_ 
ators’ positions in the same or different 
offices. 

1,553,313. SwitcHING MECHANISM: H. W. 
Goff, New York, N. Y. App. filed Dec. 
30, 1922. Co-ordinate switch of the type 
employed in automatic telephone ex- 
changes. 

1,553,314. SwitcH-Contact Bank: H. W. 
Goff, New York, N.Y. App. filed Feb. 
28, 1923. For telephone systems. 

1,553,316, 1,553,317. TELEPHONE-EXCHANGE 
SYSTEM; R. W. Harper, East Orange, 
N. J. App. filed July 2,,1923. Automatic. 

1,553,322. TrEsTING System; P. R. Miller, 
Brooklyn, N. Y. App. filed Aug. 16, 1924. 
For telephone system. 

1,553,327. TELEPHONE-EXCHANGE SYSTEM; 
F. N. Reeves, Newark, N. J. App. filed 
Dec, 28, 1922. . 

soe RapDIo. TELEPHONE SYSTEM: F. 

M. Ryan, East Orange, N. J. App. filed 

Aug. 14, 1924. 

335 AUTOMATIC TELEPHONE SYSTEM ; 
=. H. Smythe,- Evanston, Ill. App. filed 
Nov. 15, 1923. 

1,553,337. TELEPHONE-EXCHANGE SYSTEM; 
R. Stokely, Floral Park, N. Y. App. 
filed July 26, 1919. Toll switching trunks 
for use with systems involving automatic 
offices. 

1,553,342. 
ghan, Wilkinsburg, Pa. 
19, 1923. 

1,553,344. ELECTROPERCUSSIVE WELDING; 
J. L. Weatherwax, East Orange, N. J. 
App. filed June 15, 1921. 

1,553,345. ALTERNATING-CURRENT Motor; 
H. Weichsel, St. Louis, Mo. App. filed 
Nov. 12, 1923. Capable of operating 
both as an induction and as a syn- 
chronous motor, 

1,553,346. RECORDING MECHANISM: S. B. 
Williams, Jr., Brooklyn, N, Y. App. filed 
Oct. 26, 1922. Adapted to telephone- 
exchange system. 

1,553,347. TELEPHONE-EXCHANGE SYSTEM; 
S. B. Williams, Brooklyn, N. Y. App. 
filed Aug. 17, 1923. System involving 
machine-switching apparatus. 

1,553,354. SAFETY SwitcH Box: H. G. 
Baxter, Baldwin, N. Y. App. filed Nov. 
20, 1920. 

1,553,359. Loap REGULATOR SYSTEM; C. A. 
30ddie, Pittsburgh, Pa. App. filed Aug. 
26, 1919. For governing generator loads. 

1,553,360. FrEDER REGULATOR SYSTEM; C. 
A. Boddie, Pittsburgh, Pa. App. filed 
Aug. 26, 1919. For maintaining susbtan- 
tially constant voltage, 


HEATING ELEMENT; V. G. Vau- 
App. filed May 


~ 1,553,461. 
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1,553,363, 1,553,364. MEANS FoR PRODUCING 
HIGH VOLTAGE; L. W. Chubb, Edgewood 
Park, Pa. App. filed Dec. 7, 1929. As 
used for X-ray tubes, radio communica- 
tion and the like. 

41,553,365, 1,553,366. Evectric Iron: O. A. 
Colby, Irwin, Pa. App. filed May 9, 1923. 

1,553,367. ELectric AIR HEATER: O. A. 
Colby, Irwin, Pa. App. filed July 6, 1923. 
Radiant type. 

1,553,369. TELEPHONE-EXCHANGE SYSTEM; 
J. F. Dahl, East Orange, N. J. App. 
filed Feb. 9, 1923. Including automatic 
and manual exchanges. 

1,553,374. ELecTRICAL STEP-BY-STEP MoToR 
SYSTEM; J. W: French, Glasgow, Scot- 
land. App. filed Sept. 10, 1923. 

1,553,379. REFRACTORY RESISTOR ELEMENT? 
R. E. Hellmund, Swissvale, Pa. App. 
filed Feb. 8, *923. For electric furnaces. 

1,552,380. CONTROL APPARATUS; H. D. 
James, Edgewood Park, Pa., and W. C. 
Goodwin, Pittsburgh, Pa. App. filed Feb. 
3, 1923. For alternating-current motors 
of the induction type. 

1,553,382. CURRENT COLLECTOR; M. Kennedy, 
Jr., Forest Hills, Pa. App filed Oct. 20, 
1921. For trolley poles. 

1,553,390, 1,553,391. ComMBINED WIRELESS 
SENDING AND RECEIVING SYSTEM: A. 
Nyman, Wilkinsburg, Pa. App. filed July 
15, 1920. 

1,553,392. RADIANT AIR HEATER: J. A. 
Orange, Enfield, YT ngland. App. filed 
Aug. 28, 1922. 

1,553,396. RELAY System; F. E. Ricketts, 
Baltimore, Md. App. filed April 4, 1919. 
For protecting parallel-connected feeder 
circuits. 

1,553,400. REGULATOR SysTEM; T. Simmons, 
Homewood, Pa. App. filed May 24, 1921. 

1,553,401. SWITcH MECHANISM; H. Il. 
Slauson, Buffalo, N. Y. App. filed Oct. 9, 
1920. Inclosed switches. 

1,553,402. CircuIT INTERRUPTER; J. Slepian, 
Wilkinsburg, Pa. App. filed Dee 31, 
1918. With means for reducing the arc- 
ing across the contact members. 

1,553,405. THERMAL RELAY: B. H. Smith, 
Wilkinsburg, Pa. App. filed Feb. 26, 1921. 
Cartridge type. 

1,553,407, 1,553,408, 1,553,409. Sprep-Rec- 
ULATOR SYSTEM; A. A. Staege, Pittsburgh, 
Pa. App. filed Oct. 2, 1919. 

1,553,417. PRINTING TELEGRAPH SYSTEM; 
G. S. Vernam, Brooklyn, N. Y. App. 
filed April 7, 1920. 

1,553,421. ELECTRIC HEATER FOR FANS; 
J. C. Woodson, East Pittsburgh, Pa. App. 
filed Jan. 8, 1@23. 

1,553,422. ELECTRICALLY HEATED DEVICE; 
J. C. Woodson, East Pittsburgh, Pa. App. 
filed May 26, 1923. For the roll of an 
ironing machine. 

1,553,423. EvLecrric HEATING UNIT; J. C. 
Woodson, East Pittsburgh, Pa. App. 
filed July 6, 1923. 

1,553,424. TROLLEY POLE; R. W. Young, 
Pittsburgh, Pa. App. filed June 29, 1922. 
With means for detachably mounting a 
trolley harp and current collector. 

1,553,435. MEANS TO CoNTROL CrROSS-TALK:; 
A. G. Chapman, East Orange, and R. G. 
McCurdy, Englewood, N. J. App. filed 
Dec. 9, 1924. In signal systems. 

1,553,446. ELectric Switcu; B. D. Horton, 
Detroit, Mich. App. filed April 15, 1919. 
Safety type. 

1,553,452. SEMI-AUTOMATIC 'TELEPHONE- 
EXCHANGE System; J. L. McQuarrie, Oak 
Park, Ill. App. filed Sept. 27, 1906. 

1,553,454. Rapio REPEATING System; Del. 
K. Martin, Orange, N. J. App. filed Jan. 
18, 1923. 

THERMOELECTRIC FABRIC AND 
PROCESS FOR THE MANUFACTURE OF SAME; 
A. Negromanti, Milan, Italy. App. filed 
April 24, 1922. 

1,553,465. TESTING APPARATUS: H. S. 
Osborne, New York, N. Y. App. filed 
Aug. 9, 1920. For detecting unbalances 
in transmission lines of signaling systems. 

1,553,479. MULTIPLE FUSE PLUG: N. M. 
Stephenson, San Francisco, Cal. App. 
filed Aug. 8, 1923. 

1,553,489. TELEPHONE System: J. F. 
Toomey and H. E. Phelps, New York, 
N. Y. App. filed Dee. 17, 1920. In which 
connections are established between lines 
terminating at different switchboards. 

1,553,491. ELECTRICAL WATER HEATER: A. 
M. Werner, Los Angeles, Cal. App. filed 
Aug. 21, 1922. Instantaneous heater. 

1,553,511. METHOD OF MANUFACTURING 
Rotors; B. W. David, Cleveland Heights, 
Ohio. App. filed July 2, 1921. 

1,553,521. PRINTING TELEGRAPH SYSTEM ; 
F. A. Durbin, Stuttgart, Kan. App. filed 
May 12, 1921. 

1,553,543. Arc WELDING; J..F. Lincoln, 
Cleveland, Ohio. App. filed Jan. 29, 1923. 

1,553,582. SprED-CONTROLLING SyYsTeM: N. 
Wilkinson, Wauwatosa, Wis. App. filed 
Feb. 17, 1921. For controlling two or 
more motors. 
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Financial and Corporate 


Utility Stocks Improve 


Mississippi River Power Jumps Twenty- 
six Points on News of North 
American Purchase 


PTIMISM was brought into the 

market by the action of the Bank 
of England in reducing its rate from 
43 to 4 per cent, since Wall Street on 
hearing that news immediately con- 
cluded that no advance, at least for the 
moment, would be made in the redis- 
count rate of the Federal Reserve Bank 
of New York. Since fear that the re- 
discount rate would be raised had 
weakened prices last week, the news 
cheered the markets and prices im- 
proved. 

While these general factors account 
for the better tone that has been noted 
of late, it was something else that 
forced the shares of the Mississippi 
River Power Company to new high 
levels twenty-six points above the close 
of the week before. That advance 
came on the heels of an announcement 
that the North American Company had 
acquired control of the Mississippi 
River Power Company and would ex- 
change North American stock on an 
advantageous basis for Mississippi. 
Western Power, another utility recently 
bought by North American, rose to a 
new high by adding seven points to its 
position of last week. 

Next in importance among the gains 
was the twelve-point rise in United 
Light & Power class A stock on the 
report of greatly improved earnings 
for the holding company itself and for 
American Light & Traction, of which 
United holds a large block. Among 
the other noteworthy gains were those 
made by American Gas & Electric, 
Carolina Power & Light, Electric Bond 
& Share, Lehigh Power Securities and 
Northern States Power. 

Reports of progress in a proposed 
agreement among certain power in- 
terests in the Northeast for the de- 
velopment of hydro-electric power at- 
tracted attention to the shares of the 
International Paper Company and of 
the Power Corporation of New York. 





Time for Long-Term 
Financing Passing 


Colonel L. P. Ayres Thinks Issues Mar- 
ketable Now May Find a Better 
Market Early Next Year 


“< HE ideal time for long-term 

financing is probably just be- 
hind. A good market for bonds still 
exists, but it is turning, and a weaker 
market will very likely set in during 
the last week of October. Utilities 
having issues ready to market would 
do well to sell before the end of 
October. Issues just being prepared 
might do better if held over until to- 
ward spring,” said Colonel L. P. Ayres, 


vice-president Cleveland Trust Com- 
pany, in an interview with a representa- 
tive of the ELECTRICAL WORLD a few 
days ago. 

Asked what the underlying causes 
for the present tendencies were, Colonel 
Ayres said: “When the interest rate 
on first-quality commercial paper rises 
and remains for any length of time at 
a level above that of bond yields, the 
market for bonds falls, first in volume 
and then in price. Should the rate for 
good commercial paper fall much below 
and remain below the rate for bonds, 
the market for the latter will strengthen. 
The present condition of the bond 
market is the result of a,gradual and 
sustained rise in the rate for the best 
commercial paper. This rate is now 


approaching 44 per cent and will prob- 
ably reach that level by October 20. 
There is already an appreciable falling 
off in the volume of long-term sales. 
There will probably be a gradual low- 
ering of the price level for some time 
after the close of the present month. 

“In addition to the rising rate for 
commercial paper, a contributing cause 
to the weakening market for bonds is 
the crowding of foreign issues. This 
added pressure is likely to hurt the bond 
market. The Federal Reserve discount 
rate will not likely be raised soon un- 
less a marked increase in commodity 
prices should occur. Business as such 
will probably continue good for an- 
other year, reaching a peak next 
August.” 





Investment Banker’s Viewpoints* 


On Standing of Utilities, Customer Ownership, Financial Structures, 
Part Banker Plays, Investment Sources, Proportioning 
Issues, Holding Companies, Mutual Interests 


By HaARoup V. BoZELL 
Bonbright & Company, New York 


UBLIC utility finances — at least 
prices of public utility stocks—are 
very much in the public eye today. This 
is so especially true of the electric light 
and power industry that one hesitates 
to prepare in advance any current dis- 
cussion of public utility financing for 
fear its detail of fact may be changed 
before the words can be uttered. Every 
day, in the New York stock market 
particularly, the behavior of public 
utility stocks is one of the chief points 
of both professional and public interest. 
Prices are often boosted merely on 
rumors of mergers. Many of them are 
on a basis of anticipated dividends for 
several years to come. On the other 
hand, it must be recognized that much 
of the present public interest in public 
utilities is the result of the rapidly 
awakening public knowledge of the sub- 
stantial values which actually underlie 
the electric light and power industry. 
This industry is getting more sub- 
stantial every year. The increasing 
diversification of its business produces 
a stability which gives it unequaled 
strength. Increasing age also attracts 
veneration. As a result there is no 
doubt in the mind of the investment 
banker that the electric light and power 
industry should have in the future an 
ability to secure bond money on better 
terms than even the railroads. 
Marketing of large amounts of junior 
securities should be continued. By so 
doing utilities can place themselves in 
a position to obtain necessary funds 
on senior securities in any future mar- 
ket, no matter what its temper. The 
only note of warning which the utility 





*Abstract of address made before Great 
Lakes Geographic Division, N. E. L. A., at 
eo Lick Springs, Ind., September 25, 

veo. 


investment banker would sound with 
reference to customer ownership is that 
any company which issues customer 
ownership stock should assure itself 
that it will never, under any condition 
within the control of man, find itself 
in a position where it cannot pay divi- 
dends on that particular stock. 

But where is the money coming 
from? The electric light and power 
industry is growing at such a rapid 
pace that it cannot hope to obtain the 
major part, much less the total amount, 


of its requirements from “customer 
ownership” money invested directly 
from the communities served. In a 


few wealthy communities this may now 
appear to be practicable. As money be- 
comes necessary in increasingly large 
amounts, much of it must and should 
come from such large investing sources 
as insurance companies, savings banks 
and similar institutions where the col- 
lective small savings form an aggre- 
gate total which is one of the greatest 
elements of stability and one of the 
most valuable possessions of this coun- 
try. Already these companies and 
banks, and also the great private edu- 
cational institutions, show large indi- 
vidual and aggregate investments in 
utility securities. They buy both bonds 
and preferred stocks. 

With reference to the financing of 
the future, the important part which 
the so-called “holding company” is t0 
day playing and will contintie to play 
in increasing degree must be brought 
to public attention. First, the holding 
company diversifies the aggregate 
capital and thus strengthens the 
vestment position of every dollar 1 
vested in it. Second, it masses the 
small capital ability of many separate 
communities to make a much strongée! 
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GRAPHIC PRESENTATION OF PUBLIC UTILITY FINANCING OvER SIx-YEAR PERIODS 
Length of column represents total corporate issues. Cross- issues into new issues and refunding issues, the larger section in 
hatched portion represents public utility issues. each case representing new issues. Broken line in 1925 column 
Dotted line divides total corporate issues and public utility indicates estimate. 
whole. The holding company gives create for constructive work can be and as a consultant on the financial struc- 


to the small community the financial 
effectiveness, the independence and 
stability of a large aggregate capital; 
it gives metropolitan business service 
to the small community. In some cases 
it also adds geographical diversity to 
the business diversity already inherent 
in metropolitan systems. There have 
been cases without number in which 
smaller communities which have been 
getting along without any electric serv- 
ice at all, or with service only a few 
hours a day, or with mediocre service 
whenever service was given, can attest 
the character of service which they 
have obtained from the results of hold- 
ing-company operation in their terri- 
tory when they have become a part of 
the larger system. 

The aggregation of companies, small 
and large, and the further development 
of interconnection and of networks is 
the one hope the farmer has for elec- 
tric service. 


HARMFUL INFLUENCES 


I do not mean to give unqualified in- 
dors: ment to everything that bears the 
labe] “utility holding company.” It is 
only too true that agencies and tools 
Which real builders and craftsmen 
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Corporate Short Term 
Bonds and Notes 
New ae and Refunding 














sometimes are used by less conscien- 
tious people for ends not so worthy. 
Prices which are called high and are 
being paid for some utility properties 
to put into holding companies whose 
securities are then sold to the public, 
are being paid, not by holding com- 
panies formed by men who have been 
instrumental in building the industry, 
but more frequently by those who have 
come in to ride to financial success on 
the crest of the wave which has resulted 
from the four decades of sound work 
in this great enterprise. Fortunately 
the public served by these utilities is 
not the loser, for rates are regulated 
by commissions on property values. If 
any one loses, it is the man seeking 
quick wealth, and if he loses, no one 
will weep. 

But the constructive holding com- 
pany will play an increasing part in 
the sound upbuilding of the industry 
and of its financing. Its effect in any 
one phase of the business will justify its 
existence. In finance its good effect 
in securing increasing amounts of 
capital on increasingly better terms 
will be most valuable. 

The investment banker specializing 
in electric light and power today serves 


ture, just as the consulting engineer 
does on the engineering structure. The 
investment banker feels that it is im- 
portant that he know with considerable 
intimacy the facts regarding the prop- 
erty and operation of companies whose 
securities he is marketing. 

The investment banker has confidence 
in the industry; the public has confi- 





TREND OF SECURITY ISSUES 





Percentage 
of Public 


Total New Public Utility 

Corporate Utility Securities 

Securities Securities to Total 
1920... . $2,966,304,000 $496,822,000 16 
1921. 2,390,907,000 671,085,000 28 
1922. 3,073, 282,000 980,433,000 31 
1923. 3,232,840,000 1, 138,396,000 35 
1924. 3,838,571,064 1,529,639,827 40 
1925*. 5,044,944, 326 1,922,719,760 38 


* Based on first six months. 


dence in the industry. Theré is no 
doubt that its financial requirements in 
the decades to come will be fully pro- 
vided. It is the duty and opportunity 
of those operating the industry now so 
to lay the foundations for a financial 
structure upon which future financing 
will be built that it may be done with 
the greatest ease and effectiveness. 
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New Capital Issues 


During the first week of October 
new public bond offerings of electric 
light and power companies aggregated 
$26,000,000. One of the contributors to 
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preferred stock, $7 dividend series, at 
$96.50 per share and accrued dividends 


to yield 7.25 per cent. 





Company Reports 


VOL. 86, 


No. 15 


Dividends Declared 


The quarterly dividends listed below 
were announced during the past week 
by electric light and power and elec- 
trical manufacturing companies: 





























this total. was the Southern Canada ‘ : : 
Power Company, Ltd., in the form of The following statements of earnings N IC Per When 
, ’ 1 wane. d duri th t » b ame of Company Cent Payable 
first mortgage 5 per cent thirty-year Were Issued during the past week bY  4jji..chaimers Mfg.,com......... $1.50 Nov. 16 
bonds, series A, amounting to $6,000,- electric light and power companies for American Electric Power, OE ci tucc 13 Nov. 2 
000. The Alabama Power Company the month of August: idan ae if Nov. " 
brought out a new issue of first mort- Gross. Earrings for roe dane * ee or Fi Oct. 1 
i : ——August——. ens Railway & Electric, pf. . . 4% 
ad —_ ar ee - haa Name of Company 1925 1924 Blew Kaos, OOM. ese e ses renee 2 Nov. 2 
ower and interest, yieldiIn& Baton Rouge Electric.......... 65070 850020 Ct Riis eels 4k 2 
5.30 per cent, a piece of financing in- Binghamton Light, Heat & Power 1345576 106.602 Com ont aun 03 
lvi 5,000,000. The Mi iP Blackstone Valley Gas & Elec. . 381,040 347,764 ommonwealth Gas & tulec., - $1.50 Oct. 15 
volving $5,000,000. The Missouri Power jenn Trac. bt. & Pwr... 2,805°346 2,217,189 Con. Gas, Electric Light & Power 
& Light Company floated an issue of Cape Breton Electric 4500) Ol ee Sg 68 Fam. 2,'% 
first mortgage series A 5% per cent —s | Valley Elec. uaaaens 6036 ‘of Baltimore, pf. I _ 12 Jan. 2,'26 
. bdeeBervie®...... 00. eiveesee , 145, » 4 
gold bonds amounting to $6,500,000, the Eastern Shore Gas & Electric .. | 74,031 53,298 - ee ar Light & Power il ve 
price being 984 and accrued interest, Edison Electric Illuminating... 125,162 111,987 edison Elec, Tilg. (Brockton) com. _.62} Nov. 2 
yielding 5.60 per cent. The Penn Cen- “Abington & Rockland........ 48,532 36,661 Illinois Northern Utilities, pf ..... $1.30 Nov. 2 
tral Light & Power Corporation offered Federal Light & Traction. .... . . 445,970 429,025 pheernaeonal Utilities pf... $i. | a") 
first and refunding mortgage gold Florida PublicService 83,322 57,983 Kansas City Power Securities, com $2 Oct. | 
Galveston-Houston Electric..... 330,525 337,661 Samuns (ltr Power anuathie. pf. . $1.25 Oct. \ 
bonds to the amount of $5,500,000. Houghton Co. Electric Light.... 35,797 35,456 NMC Pe clase BY Aa (Oct. I 
The American Public Service Com- Stns Bierce. ernie ees ay aes ta'aab Louisville Gas & Flee. of Ky.,7% pf. iF Oct. 15 
pany was represented with a two- LowellElectricLight........... HiR768 104507 Cuenta e iiee- of Ky., we es 
million-dollar issue of first lien 54 per [etropolital Widigom e000 see dad, S2y'eo9 Missouri Gas & Elec., pr.lien...... $1. 18 Oct 15 
cent gold bonds and the West Kentucky New Jersey Power & Light... .. - a0es Oiaey Eee pemem immune Erop.cum. 31.13 Oe. 15 
Electric Power Company with a million- No. Carolina Public Service.... . 144,053 141,560 Pitteburgh Transformer, pf. ae Oct. 1 
dollar issue of first mortgage gold Northern TexasElectric........ 189,823 207,422 bittsburgh Transformer, com. .-... 2 Oct. | 
2 a peewee ito! 325'134 285.869 Power —— of Canada, pf........ 4 Oct. 15 
bonds. Penn einen ight ower.... 243.412 236 544 Southern Cities Utilities, com... . . - ot. 10 
New P i rvice ee Oo a SS : Southern Cities Utilities, com. (ex. det. 10 
The New England Public Service puget Sound Power & Light..... 1,021,576 980,893 Sinerheater Co.,com.... ee 81 56 Oct 15 
CORENNG, Ween Sevk wes Sennek SNES eee: 31248 ease Tri-City Railway & maar Pi. Peeler Vi Oct. 1 
shares of prior-lien preferred stock, in Sayre Electric. ............---; , Trinidad Electric., com. we ae 
: ? Sierra Pacific Electric....... .. 99,340 90,630 Wagner Electric., pf aan Oe 7 
the past week issued 40,000 shares of TampaElectric................ 256,224 181,199 4 Phe eeeee eee ees ‘ 
. * 
Stock and Bond Quotations of Electric Light and Power and Manufacturing Companies 
(Prices on New York stock market unless otherwise noted. | Unless otherwise noted the par, stated, or preference value of stock is $100.) 
i > 
Bid Price Bid Price i Bid Price 
Companies Saturday, Low High Companies Saturday, Low High Companies —. Reed _— 
Oct. 3 1925 1925 Oct. 3 1925 1925 Yet. 3 925 1925 
Central Pwr. & Lt., pf............. 94 88 95 Flec. Investors, 6% Pf. ......se00% 94 95 96 
STOCKS Central States Elec.,7% pf......... 96 S7 «98 | Hees. tavemers, com... - anoee ee ane 
Central States Elec.,com.......... 190 70 200 | Elec. Investors, ; pe, eer’? sae aor Od 
Abitibi Pwr.& Paper, com.—no par 72 62  753| ChicagoFuse Mfg.,com.,nopar... 293 27) «293 | Elec. Pwr. $ 7% = Oe. are ee 1106} 100° 110 
Adirondack Pwr. & Lt.—7% pf.. 01 98 106 | Cincinnati Gas & Elec.,com....... 9 87} 82 90 ae. Pwr. oe a Dd..... 133° 74 401 
Adirondack Pwr. & Lt.—8% pf..... 198 103 115 | CitiesService, 6% pf.............. 83} 80 84 | Elec. es oe ete eae ant 71h 
Adirondack Pwr. & Lt.,com.—50.. 70 31 98 | CitiesService, pf. B—10........... 74 t 8 | Elec. ere shee D oa os’ oon 
BE Irs sacs sd vias cn ests 102 97} 103 | Cities Service, pf. -BB—100 bec gnese eng. songs | een eee Sane wag eee ss ee 72 ORS 
Allis-Chaimers Mfg. pf... 1.22... 106 103} 108} | CitiesService, com...............- 38 34 43 oe _, © DE... seeeee 99} 100 103 
Allis-Chalmers Mfg.,com......... x9 71 91 Cities Service, Bks. hs «nice es 5 173 16} 22 Engr. Pu oe pf. . we sinlen ges os es Fi 2 
Amer. & Foreign Pwr., pf.25% pd... 133 114 142 | Cleveland Elec. Ille., 6% pf........ 102-101 105 | Engr. fee se le 
Amer. & Foreign Pwr., 7°, pf...... i 92 87 94 | Cleveland Elec. Illg., com: Peal arate ¢ 240 200 250 | Eureka Vacuum Cleaner, com. 153 42 521 
Amer. & Foreign Pwr., esc 146 27} 513 | Colorado Pwr., 7% pf............- 95 93 98 DOP... eee ee ee ee ee ee eeeeee = oat 
Amer. Bosch Magneto, com.—nopar 37 264 54} | Columbia Gas & fice. 7% pt...... #112{ 104 113 | Fairbanks Morse,com............ 4 51 32: 51 
pee 4 et eae -¢100} 96 104}} Columbia Gas & Elec., ian. —no Federal Lt. & Trac.,com.......... 27 26 36 
Amer. Gas & Elec., 6% pf.—no pas. 91 85 91 Oey re pre 176} 45} 78) | Federal Light & Traction, pf..... i 82} 82; 86 
Amer. Gas & Elec., com.—no par. . 78 70 85 | Columbia Ry., Gas & Elec., 6% - 90 90 9 Federal Utilities, pf.............6. 475 eke whe 
Amer. Lt. & Trac., al See 100 93 10143] Columbus Elec. & Pwr., 2d ‘pf. . €100} or Federal Utilities, com............. 417 «ea 
Amer. Lt. ire or Pp hanbssnn a8 7 tf C epemes =e. £ Pwr. com... oats ie as Ft. Worth Pwr. & Lt.,7% pf... .... 4105 99: 107 
Amer. Pwr. A. 6% DE... .000 Columbus Ry., Pwr 4 .. § ve o ” 
Amer. . & Lt.,com.—nopar.... 59 52 67 | Columbus Ry., Pwr. & Lt., pf. 3. Acie Se 80 85 | Galveston-Houston Elec.,6% pf... . 64 70 7 
Aanet. Pub. Serv., 7% pf... 7 ae 90 88 94 | Columbus Ry. . Pwr., & Lt.,com.... 150 114 150 TONE Elec., com.—no - ee 40 
Amer. Pub. Utilities, 4° pi. 22221. ih, ubeveaee, om , | Gen. Elee., cbm.. veeeeccees $802 2278 337! 
Amer. Pub. Utilities, 6%, Be Ake 4c 78 “ai 82 Commonwealth Edison, com....... a137 130} 141 : | Gen. Elec., special— SS bts hee, i 11k 11 ol 1j 
Amer, Pub. Utilities, 7% pfs... 87 87 _95 | Commonwealth Pwr., 6% Df... .. . 82 80 85) | Gen: Gas & Elec., 6% pf.......... 205 72 © 240 
= = See os 70 103 | Commonwealth a com—no par. 32 30} 43: |] Gen. Gas & Elec., 7% pf.......--- 165 120 {75 
Amer. Superpwr., pf —25......... 327) 244 27) | Conn. Lt. & Pwr. Roe pt ese eres 115 115 118 | Gen: Gas& Elec.,com.........-+- 200 72 240 
Amer, Superpwr. ClassA—nopar.. 38} 26) 394 Conn. 14. & Pwr. ese Nee" os ce, Te 1 Gee. Gas& Elec., (Me) PI—S7— 1) on a75 
x “Cc = ** 4404 a73 ons. Gas of N. Y., pf............. ¢ 57} Met Perera MMPS Toh a cs shante hs ona aes 
lon We Whe & Eiee, 7. Bt i101) 98° 103 Cons.Gasof N. Y..com—nopar... 791, 744 94} Gen. Gas & Elee., (Me.) pf.—s8— . 
Amer Wir, Wks, & Elec Te wos Soe 344 68} Cons. om Elec. Lt. & Pwr. of Balti., 01041 108 1041 |G pa “s “ities.’ Gbek)’ oben. ‘_° 140 104} 18 
: : o- 9C r , ‘ Per eres ee ee ee 2 2 en. as e >| . 
ee — ist a oar 190 Hs lor Cons. om Elec. Lt. & Pwr. of Balti. 110: 105 1103 DMP ito sy ds erie barons 57 42 «644 
Appalachian Pwr..com.—nopar... 78 70 83 64% e ‘ ‘ Gea. Gas & Elec. (Del.) com. B 5 0 62 
Arizona Pwr., 7% pt 78 75 87 | Cons. Gas, Elec. Lt. '& ‘Pwr. of Balti. , MINE, ins 2 00.05 05 stb bas tebe 4 
ormene Sur. 2% RETR oonnne. a 1B 33 7% “hice "ts 6 BSR. fia. 11 109 114 Gen. Gas & Elec. (Del.) A pf. 7% me on a 
; -* io aan a : z. wr. 0 Nite) Suanncs | peed: ne. cbc. cela cates gears } 
to eatin 00 97 102 Ome Gas “a ve é Bw atbani ee! 1 «197 Gen. Gas & Elec. (Del) A pt.8% age 
me ne St Se aie sores ee D ‘ Cons. Gas, Elec. Lt. r. of Ba $65 tees seb 6 ee eae oe ~ 
a *- . ae ze iene Se 100 Hs 101 com.—no par. ............+55. e 43) 32 473 Gen. Gas & Elec. (Del.) B pt.7% g 96 
Asheville Pwr, & Lt..7% pf........ 4100 98 102}]| Cons.U tilities of Dela., 7% pf.. j 85 80 84 no aw Kiah ewes theese stants 94 8 os 
Gas & Elec... 7% pt.—i% Consumers Pwr., 6% pr EA eps 95 90 97 | Ga. Lt., Pwr., & Rys.,6% pf....... 78 “a 6 
—— 0 aren 2 a, oe , ; Consumers Pwr., 6.6% 101 97 102 Ga Lt ’ pwr. & Rys.,com......... 63 25) a 
Assoc. Gast ties. pi.--66-—-noper 485... Continental Gas & Elec. 7°: 7 pte.pf 94 85 97 | Ga Ry: & Elec. 5% Df... ..... eee. {83 8) 
A ‘Gas& Elec “Class A 4 38} x Continental Gas & Elec., pr. pf. 2 89 95 | Ga. Ry.& Elec. ,com.....-+..06+- 115} ‘ 
ee oe ae fe sh Continental Gas & Flec., com...... 145 77 «145 | Ga. Ry. & Pwr.,8% pf........ note oa 
Crocker Wheeler, com.......-.+.-++ : 21 28 | Ga. Ry.& Pwr..7% pf.. _ 
Babcock & Wilcox,com........... 1146 =... ,..,. | Crocker Wheeler, pf......... wees oT Ga. Ry. & Pwr. 4% pl. $3118 
Slee. pf.—-$7— i° = 98 101) .Ry. wr., COM... . 2, 
Blackstone Valley Goa iee ion. Dallas Pwr. & Lt., 7% ppt 100 =102} Gt. Western Pwr., 7% pf.... 98} 104 
a pues 7* bts Baines $8 vse sees | Dayton Pwr. & Lt, 6% gs 100 | Havana Flee. Ry., Lt. & Pwr..com. 1236 112 246 
Brazilian Trac, Lt. & Pwr. com. f 73! .... :... | Dayton Pwr. & Lt., a 180 460 | Havana Elec. Ry., Lt. & Pwr..pf... 3116 115 116 
( 7)” See 90 90 97 | Detroit Edison, com............+. 110 =—-159} aed ar..... @ 49} 41; 56 
Broad Riv D 417) Hurley Machine, com.—no par.. 
Brooklyn Edison, com............ o- nope i Dubilier ieee re, _— com... Ay “‘ae* ee 88 82 92 
lo Gen. Elec.,com........... 32 | Dubuque Elec., 7% pf. .....-.--++ ¢ Jo. Utilities, 6% Pf.....sseees 2 9 
Buflalo Niazarak East F Pwr.,pt.- 3h. €26t  .... .... | Duquesne Lt.,7% Df............- 111 104 112 7 gee litle, ¢ perdi + sean 56 92) 98 
Buffalo, Niagara& Eastern Pwr.,com.i 22}... Int. Combustion Engr., com.—no . 6B 
East. Tex. Elec.,7% Pf.......---+. 100 100 105.) par... fed Aci woesee 145b UT hy 
5 al >» rT Elec.,com........ } ‘ Int. Utilities, class A—no par..... : 7 
C — Pwr. & Lt., pf.—$7—no 103 100 §=107 Edison Elec. Illum. of Boston, com. a 200 Int. U bilities. clase x tedee: se oft x a 
po Ca wee ere 2 ¢ El Se ee : bbc a Interstate Pwr., pf.. ; Re aid 0 
c ‘arolina F we & eee is wh wine oe foo 700 fos El any Elec. oe a ee ES: ke ob 1100} ...+ «+++ | Interstate Pub. Serv., Wee Oss phic 96 90 0 
Central ark. Ry. &Lt.,7% pf...... 6 91 98} | Elec. Bond & Share, 6 "Pe a3 4104 101} 106: | lowa Ry.& Lt. 7% pl..........-- 97 9 : 
uj eee D ; * » Sec., .—no Y 
meet ott tg 8% ae oe — ee ies ae 56} 803 | Jersey Central Pwr. & Lt.,7% pf... 96 o = 
4 SS ee the an Siete . = 
serena : = 11 jLatest quotations available. 





Stock Exchange: aChicago; bSt. | Louis; ePhiladelphia dBo 








ston; eBaltimore; “Montreal ; gCincinnati ; 


hSan Francisco. 


iBid price, low, high, Oct. 6, 
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Stock and Bond Quotations of Electric Light and Power and Manufacturing Companies (Continued) 


(Prices on New York stock market unless otherwise noted. 



















Bid Price 
Companies Saturday, Low High 
Oct. 3 1925 1925 
STOCKS—Continued 
Jersey Central Pwr. & Lt.,com..... 43 15 50 
Johns-Manville, com.—no par..... 1155 - obi 
Kansas Gas & Elec.,7% pf........ 4 99) 973 102 
Kelvinator Corp.,com.—nopar.... 7159) ce, ee 
Kentucky See Bua” com....... a90} 853 924 
Kentucky Sec.,6% pf.........0.0- 67 78 
Kentucky Sec om ae? 3 77 87 
Kentucky Utilities, 6% pf. . 82 95 
Kings County Ltg., 7% pf.. Stee. tele 
Laclede Gas Lt.,com............. 110} 178 
Lehigh Pwr.Sec.,com.—nopar.... 145 82 155 
Long Island Ltg., 7% pf........... 104 100 =105 
Long Island Ltg.,com...........\ 120 60 105 
Los Angeles Gas & Elec., 6% pf... .. 934 90 97 
Manila Elec..com.—nopar........ 39] 284 494 
Maytag Mfg., GOM. .......ccc00- 4 2Uj my * eae 
Memphis Pwr.& Lt.,pf.,87,nopar.. 101 98} 102 
Me pps Edison, pf.— $6— no 
Shiemine-« s.apak th kaw e 95 95 96 
Met ropaitham Edison,pf., “4h ue par. 104} 100 110 
Middle West Utilities, 7% : ag6} 91} 98} 
Middle West Utilities, 7% 4 ‘lien pf. ¢ 104} 98 107; 
Middle West Utilities, com.—no par a110} 824 125 
Midland Utilities, pr. In ry sued a 99} 98} 101 
Milwaukee Elec. Ry. & Lt.,8° pf.. 100 98 105 
Milwaukee Elec. Ry. & Lt..7% pf.. 975 96 105 
Milwaukee Elec. "¥ & Lt.,6% pf.. 86 833 87 
Minn. Pwr. & Lt.,7% pf.......... 1 99} 97% 102 
iE, a OR re ee 1100 ioe | eae 
Miss. River Per Bs ids v8i.o6ns 92 874 94 
Miss. River Pwr.,com............ 72 37 74 
Montana Pwr.,com........... - C28 64 99} 
MontrealPwr.,com. ........... f2i1 eed fa 
Mountain States Pwr., pf......... i 93 = nae eae 
Mountain States Pwr.,com..... 1 26 6ees was 
National Carbon, pf., vamite see Qe 120 130 
N ational Elec, Pwr. 95 94 962 
National Lt., Ht. Pt 5% pf... 66 40 65 
National Lt., Ht. & Pwr. com.—no 
par.... 11 11 anes 
Nationa }Pwr. & Lt., pf,. $7—no par 100} 95 99 
NationalPwr. & Lt.,com.—nopar. 395 185 403 
Nationa! Pub Serv., 7° i i 95 ‘eect %aecnte 
National Pub. Serv., pte. pf. ‘ i 98 one. oa 
pees Serv. A com.—no pari 28 cere (eepe 
Nationa] Pub. Serv., B com.—no pari 17 anit dete 
Nebraska we 0 AL ee -- 43013 984 103} 
Nevada-Calif. Elec, a oy neon g38) 31 50; 
N.J. Pwr. & Lt., © pf. eae nhs 404 92 102 
New Orleans Pub. ae. $96 Wises 97 94 102 
New Orleans Pub. Serv. - com.—no 
ae ae ah ve Piel ne kate j 30 31 384 
N. Y. Central Elec.,7% pf......... 97 96 101 
Niagara Falls Pwr., 7% a —25.... 28 274 29 
Niagara, Lock. & Ont. Pwr.,7% pf.. 7 106 101; 110 
Niagara, Lock. & Ont. Pwr.,com.— 
| RE ee j 65 60 7 
NizerCorp., A.—nopar.. a 162 37 70 
NizerCorp., B.—nopar..... at ce, ae wane 
No. Amer., 6% SS eee 461 504 
No. Amer., com.—50...... se 41; 673 
No. Caro. Pub. Serv., pf.—$7—no 
| RE Tey ee eA Pe ee 9 90 96 
No. N. ¥. Utilities, 1% ih iwnbeen 101} ime ar 
ee YS eae 10} 5 13} 
No. Ohio Trac. & Lt., 6% Os i 7 64 75 
tO. Ord, ZA. OWE... BE. os cccvcce 78 68 78 
No. Ont. Lt. & Pwr., com......... 49 41 52 
No. States Pwr., 7% pf........... 100 95 100 
No. States Pwr. com............. 12% 103 125 
No. Texas Elec.,6% pf........... 50 60 75 
No. Texas Elec., com............. 40 40 70 
Ohio Gas & Elec.,7% pf.......... 90 87 100 
Ohio Pwr., 6° pf. eV. a ale e,as 91 85 95 
Ohio Pub. "Serv.: 7% Pt. chedsu ens 97} 97 100 
Ohio River Edison, 7 7% pf. a 97 oe 1004 
Oklahoma Gas & Elec., = bese -. 193 ‘ aituld 
Pacific Gas & Elec.,6% pf........ 96} 92 99 
Pacific Gas & Elec., come Le6eee en 7118) 102 128} 
Pacific Pwr. & Lt., 7% pt. oa ee 97$ 100} 
Parr Shoals Pwr., MD a te os 92 90 100 
Penn Central Lt. & Sor. pf.—nopar ¢70} 60 70} 
Penn-Ohio Elec., 7% pf........... 93 834 96 
Penn-Ohio Pwr. '& Lt., 7% i ig 35 95 91 100 
Penn-Ohio Pwr. & Lt., 8% pf..... 103 101 110 
Penn Pwr. & Lt. “a7 pe par..... $104 98? 106 
Penn Pub. Serv., 7% pf..... dno 96 90 =6©100 
Penn Pub. Serv., 6% pt See ey 85 80 90 
Penn Wtr. & Pwr., Khe stank 178 120 178 
Phila. Co., pf.— -. 349 45 49} 
Phila. Co., com..... i 58 51} 623 
Phila Elec., com. c 47} 37% 47} 
Pittsburgh U tilities, pf. . ‘ 15 12} 17} 
Portland Elec. Pwr., 7% ei 97 95 99 
Portland Elec. Pwr., 6% 5 cota 8 ce acd 68 70 80 
Portland Elec. Pwr.,com.......... 39 40 53 
Portland Ry., Lt. & Pwr., pf...... 372 ve aes 
Portland Ry., Lt. & Pwr., com. j 41 saan, ene 
Pwr. Corp. of N. Y., 7% pf....... ' 7110 96 1'2 
Pwr. Corp. of N. Y.,com—no par 81 15 89} 
AS Re a ee ee 25 30 83655 
BOP, BOC CMe soe asag e's os. 0 13 8 30 
Pub. Serv. of N. J.. 7% pf........ i 104} 99 105} 
Pub. Serv. of N. J., 8% pf... ~. 108¢ 116 
Pub. Serv. of N. J., com—no par.. 780} 62§ 87} 
Pub. Serv. of No. Iil., 6% pf...... 96 90 97 
Public Serv. of No. Til., 7% pf. al09 102 110} 
Pub. Serv. of No. Ill., com.—no par al28 1074 128} 
Pub. Serv. of No. Ill., com......... al26} 118 128} 
Pub. Serv. of Okla., 7% pf. .. 94 87 95 
Pub. Serv. Elec, & Gas, 6% co 924 973 
Puget Sound Pwr. & Lt., 7% a 106 1024 107 
Puget Sound Pwr. & Lt..6% pf.. 1% 84 diana 
Puget Sound Pwr. & Lt., com..... 50 49 61 
Radlo C orp.. of Amer., pf.—50..... 48 48 54 
Radio ¢ oy of Amer., com. —nopar t be 48} 77} 
Republic y & Lt.. pt. hid a EF v8 70 85 
Ree ic Ry. &1é., COM.,........ $1 49 65 
Ochester Gas & Elec., "5% pf... 105 80 98 
Servel Corp., Class A........+..+. 4 31 
serra Pacifie Elec.,com.......... i135 eens 
fee C! ty Gas & Elec., 7% pf.... i 99 saat 
feo stern Pwr. & Lt.,7% pf... 97 90 100 
Southeastern Pwr. & Lt.,newcom. 29} 28 33 


—— 








Bid Price 
Companies Saturday, Low High 
Oct. 3 1925 1925 
So. Calif. Edison, 8% pf.......... 125 115 128 
So. Calif. Edison, 7% pf.......... lll 105 =107} 
So. Calif. Edison, 6% pf.......... 97 90 954 
So. Calif. Edison, com............ 139 102 +139 
Southern Cities Utilities, 7% pf.. 80 77 100 
Southern Cities Utilities, com... _. 58 30 71 


Southern Pwr. & Lt. of Md., pf.... 1107 +: chen eae 
Southern Pwr. & Lt. of Md.,com.. i 32 


Southwestern Pwr. & Lt., A....... i 47 Saat. mole 
Southwestern Pwr. & Lt., B. Sree i 223 enn sy.) ssee 
Southwestern Pwr. & Lt., opt. . 985 90 102 
Springfield (Mo.) Ry. & Lt. 7% 2 pf. 94 92 93 
Standard Gas & Elec., 8% Df...... i 533 503 55) 
Standard Gas & Elec., 7% bf ee es 99 96 100 
Standard Gas & Elec.,com.—no par |i 58} 40: 59} 
Standard Pwr. & Lt., 7%, RES AY 105 95 1143 
Superheater, com.—No par....... 141 120 152 
Tampa Hlec., com. .............. 1245 5 asks! aan 
Tenn. Elec. Pwr., 6% pf.......... 85 80 85 
Tepn. Elec. Pwr., 7% Df......606. 99 93 103 
Tenn. Elee. Pwr., pf.—$6—no per. j80 72 84 
Tenn. Elec. Pwr., com.—no par, 7165 ei ah . 
Tex. Pwr. & Lt., "7% da stinads 4101} 992 103) 
Tide Water Pwr., oO ee ae 198 hone ool 
Timken Roller Bearing, OOM cS. li 48} 372 48} 
Toledo Edison, 8% pf 112 109 «+114 
Toledo Edison, 7% pf...... : 100} 94 1014 
Toledo Edison, com........ ‘ic 25 21 25 





Tri-City Ry. & Lt.,6% pf 85 82 85 
United Gas & Elec.,6% pf........ 90 80 94 


United Gas & Elec., com.—no par. 44 26 49 
United Gas & Elec. (N. J.),5% pf. 62 55 65 
United Gas Impr.—50...... « 99} 79% 100% 
United Lt. & Pwr., pf.—$4— no par 50 41 51 
= Lt. & Pwr., pf.—$6.50—no a3 90 
United Lt. & Pwr.,com.,A—nopar. 152 42 145 
United Lt. & Pwr.,com., oe 180 49 100 


Utah Pwr. & Lt., 7% p i 984 97% 101% 
Utica Gas & Elec., veo oe 102 
Utica Gas & Elec.,com. 








Utilities Pwr. & Lt.,7% pf.,...... 90 90 97 
Utilities Pwr. &J.t.,com.B—nopar 17 12 20 
Vermont Hydro-Elec.,7% pf... .. 9% 87 96 
Virginia PWP., 7% Glin coc scccsese 101 94 107 
PRUE we. WOR... cc esccccesne 65 65 92 
Virginia Ry. & Pwr.,com......... 14125 644 135) 
WE ee OE nc cciemecdcetws b 914 79 92 
Wagner Elec.,com.—no par...... b 46} 264 50 
Washington Wtr. Pwr.,com....... 129 110 140 
Week Bee, FWS.. Fe BE. cose cicces i 91 ee 
ee a's Fa. 62 0.9 Ob tien i 96} 94 100 
West Penn, com.......... . 71103 97 145 
West Virginia Lt., ‘Ht. & Pwr.,7% 

irtet Soka cas ks bb ours Katee oe 944 9634 
West Va. Utilities, 7% pt.- —BO..... 40 38 47 
Western Elec.,7% pf.... bs ac 83 110 =61173 
Western Pwr., 7% DF... 0. c cence 96 S4 954 
Western Pvwr., com. —no Dp 76 34 79 
Western States Gas & Flee. 7% 89 82 92 
Western States Gas & Elec., om ms 19 cows awn 


ee Elec. & Mfg.,com.— 





ate Dak kA diene Pe Pade 75} 66; 84 
Weston Elec. Instrument, cl.A.... 127 19% 273 
Weston Elec. Instrument,com..... 1 17} 9: 203 
Wis.-Minn. Lt. & Pwr..7% pf...... 390 92 95 
Wis. Pwr., Lt. & Ht.,7% pf........ 85 85 90 
Worthington Pump, pf.A......... 76 77 88 
Worthington Pump, pf.B......... 59 58 761 
Worthington Pump, com.......... t 40} 354 792 
Yadkin River Pwr., 7% pf 98 105 
Yale & Towne, com.—25 62 703 

BONDS 
Abitibi Pwr. & Paper... 6s 1940 100; 98 1014 
Adir, Elec. Pwr.. ..... 5s 1962 994 974 1004 
Adir. Pwr. & Lt....... 6s 1950 104; 1024 105) 
Adiv. Pur. & LS....... 5s 1930 5 94 973 
BPE ow eck powes .. 58 1946 98 96 100 
Ms cév ct naiee ee 5s 1951 9°} 924 97% 
pe ar eee 6s 1951 1043 1014 105 
Ala. Trac. Lt. & Pwr... 58 1962 100 6 102 
Aluminum Co. of Amer. 7s 1933 1062 106: 107% 
Amer. Bosch Magneto... 8s 1936 103 6 01 
Amer. Gas & Elec...... 5s 2007 91 90 93} 
Amer. Gas & Elec...... 6s 2014 97 964 984 
Amer. Pwr. & Lt....... 6s 2016 954 94 98 
Amer. Pub. Serv..... 6s 1942 977 94 994 
Amer. Wtr. Wks. & Elec. 5s 1934 95} 92; 98 
Anaconda Copper...... 68 1929 103 102} 104 
Anaconda Copper...... 6s 1953 100} 99; 102 
Anaconda Copper 99: 104 
Appalachian Pwr....... 96 99% 
Appalachian Pwr....... 864 943 


Appalachian Pwr....... 





Arigona PWP..........> : 974 101} 
Arizona Pwr........... 90 96 
Ark. Central Pwr. 984 102 
Ark. Lt. & Pwr.... 1 104 
Ark, Lt. & Pwr.... 923 99 
Assoc. Gas & Elec. 92 96 
Assoc. Gas & Elec. 4 944 106 
Biaghemsten Lt., Ht. & 
ee i ene re oa 5s 1946 98 944 98) 
oueiihen Elec....., 68 1954 1004 99 103 
om Ry., Lt., & 
esl aeandp s 5 605 - fie 1954 87 85 89} 
Broad River Pwr.. is 1934 100} 99 102 
Brooklyn Edison. . . 58 1949 ion 99; 103 
Brooklyn Edison. . 6s 1930 104 103% 106 


Buffalo Gen. Elec. Ist.. 58 1939 1014 100} 1014 
Buffalo Gen. Elec. Ist & 

PS a adines hence x +6 5s 1939 100} 100 100} 
Burlingten Ry.& Lt.... 5s 1932 943 90 96 
Butte Elec. & Pwr.. 5s 1951 100 99 100} 


Calif. Gas & Elec....... 58 1937 100) 98 101} 
Canadian Lt.& Pwr.... 58 1949 40 36 62 
Canton Elec........... 5s 1937 99 99 100} 
Carolina Pwr.& Lt..... 58 1938 993 982 100} 
Carolina Pwr. & Lt..... 68 1953 104} 103% 105 


Coser Rapids Mfg. & 


Pw q 

Centrai Ark. Ry. wus. 5s 1928 98 984 100 
Central Ga. Pwr. am 

Centrallfll. Lt..... “ 
Centrallll. PublServ... &s 1952 90 844 92) 
Centrallll. Pub. Serv... 68 1944 98 96; 1013 
Centralind. Pwr... 68 1947 97% 954 99} 
Central Ta. or &Lt... 68s 1944 99 97 100) 
CentralN. Y.Gas&El. 5e 1941 95 94 973 





Stock Exchange: @Chicago; bSt. Louis; ePhiladelpbia dBoston; eBaltimore; fMontreal; gCincinnati; hSan Francisco. 


Unless otherwise noted the par, stated, or preference value of stock is $100.) 








Bid Price 

Companies Saturday Low High 

Oct. 3 1925 1925 

Central Pwr. & Lt...... 6s 1946 101 97% 1014 
Central Pwr. & Lt...... 6is 1952 10 } 94 102 

Central States Elec..... 5s 1926 99 98 100} 
Chattanooga Ry.& Lt.. 5s 1956 84 81 85 

Cincinnati Gas & Elec... 5s 1956 sat 98 104% 
Cincinnati Gas & Elec.. 51s 1967 103 100 105 
CitiesService.......... 6s 1966 903 90 91 
Cities Service.......... 7*B1966 1175 1504 178 
Cities Service.......... 78sC 1966 124} ill 128 
Cities Service. . ..:. 78D 1966 102} 984 106 
Cities Service. . .. 78 E1966 112 112 112 
Cities Service Pwr.& Lt.6s 1944 933 934 95 


Ce! Lt. & Trac.,Sedalia, 


5s 84 

Cleveland Elec. Iilum... 5s 1939 101 100 102 

Cleveland Elec. Ilum... 5s 1954 100 974 101 

Cleveland Elec. Illum... 7s 1941 110 109 11 sf 
Colorado Pwr.......... 5s 1953 96 93 96 

Columbia Gas& Elec... 5s 1927 994 993 i 
Columbia Ry., Gas & El. 5s 1936 92 924 94 

Columbus, Dela. 


Marion Elec......... 5s 1937 85 ar a 
Columbus, Dela. « 
Marion Elec.. 6s 1937 95 91 98 


Columbus Elec. & Pwr.. 6s 1947 1102 eeee odye 
Columbus Ry., Pwr. & 

he sn ata he od vee 5s 1940 95} 93 98 
Oleaies Ry., Pwr.& Lt6s 1941 103 101 
Commonwealth Fdison. 5s 1943 a102} 99 
Commonwealth Edison. 5s 1953 993 984 101 
Commonwealth Edison. 5s 1954 99} 98 101 
Commonwealth Pwr.... 6s 1947 102} 97 103% 
Community Pwr. &Lt.. 6s 1950 96 94 98 
Conn. Ry. & Ltg....... 4js 1951 893 90 92% 
—- tities., Lt., Pwr. 5 


Consol. i lec. eee, 56 1955 96 94 983 
Consol. GasofN.Y.... 5is 1945 1034 101% 105 
Con. G Elec. Lt. & 

Pwr. of Balti...... .. 448 1935 97 95} 97% 
Con. Gas, Elec. Lt. & 

Pwr. of Balti. (notes) 6s 1949 ¢1053 104i 106 
Con. Gas, Elec. Lt. & 








Pwr.of Balti........ 58 1965 99 98 100} 
Consumers Elec. us. & 

Ge i oneses se 1936 94 93 96 
Consumers Pwr.. 5s 1936 99% 99 100 
Consumers Pwr.. .-- 58 1952 973 90% 100 
Consumers Pwr.. 5is 1954 103 99 104 
Continental Gas & Elec. 58 1927 992 99; 100 
Continental Gas & Elec. 6s 1947 99% 98 101 


Continenta! Gas & Elec. 61s 1964 98 964 101 
ContinentalGas& Elec. 78 1954 103 99 1033 
Cumberland County 

Pwr. SEA. .is.-.-.- SS 1 943 92 963 





Dallas Pwr. & Lt....... 6s 1949 104} 103. 105} 
Dayton Ltg........... 5s 1937 994 984 100 
Dayton Pwr. & Lt...... 5s 1941 99 97 100 
Defiance Gas & Elec.... 58s 1942 95 88} 97 
Denver Gas & Elec.. 5s 1949 973 973 100 
Denver Gas & — Lt. 5s 1951 93 92 95 
Des Moines Elec.. . 58 1938 98 98 100 
Detroit Edison........ 101 99% 102 
Detroit Edison 102} 99 1914 
Detroit Edison........ 5s 1949 100 97 101 
Detroit Edison........ 5s 1955 99 97% 100 
Detroit Mdison........ 6s 1932 1453 1 08} 155 
Detroit Edison........ 6s 1940 107 106 198} 
Detroit Edison......... 7s 1928 150 125 «156 
Detroit Edison......... 7s 1920 1564 114 156 
Detroit Edison........ 7s 1930 1453 121 158 
Dominion Pwr. é ‘Tress. 5s 1932 95 95 98 
Driver-Harris. . - 88 1931 93 88 97 
Dubuque Flec......... 6s 1942 10! 974 102 
Duke-Price Pwr....... 6s 1949 101} 98: 103 
Duquesne It.......... 6s 1949 106 1044 107% 
Duquesne It.......... - 1949 104% 104 106 
Durham Pub. Serv.. 7s 1949 100 974 1014 
East Penn. Elec....... 6s 1953 104 100} 105 
Fast Oregon Lt. & Pwr.6s 1929 100 974 100 
East. ‘lex. Elec........ 58 1942 ft 94} 


Economy Lt. & Pwr.... 5s 1956 98 96 “994 
— Slec. Illum. of 


El ions Elec.. Ss 1932 4102 cove 
El Paso Elec........... s 19 4 95% Seve Cees 
Elec. Pwr. Corp. (Ger- 

Many)......-....... 64s 1950 87} 864 88 
Emira Wtr., Lt. ee. R.. 58 1956 95 92 96 
Empire Dist. Elec.. 5s 1949 90 86 91 
ons dtc uns oe 5s 1967 98 95 99 
Evansville Gas & Elec. 

ths Stade cdvmeoess 5s 1932 98} 96 100 
Federal Lt. & Trac...... 5s 1942 93 88 10% 
Federal Lt. & Trac..... 68 1942 101 96: 103 
Federal Lt. & Trac..... 6s 1954 git 914 94 


Ft. Smith Lt. & Trac.... 58 1936 j 78} 764 82 
Ft. Worth Pwr &Lt.... 5s 1931 99 99 §@6100 


Galveston Elec........ 5s 1940 91 864 934 
General Elec.......... 3is 1942 87 83 88 
General Elec.......... 5s 1952 j107 1014 107} 
Georgia Carolina Pwr.. 58 1952 85 82 90 
Ga. Lt., Pwr. & Rys... 58 1941 87 86 90 
Ga. Ry. & Elec........ 5s 1932 98 984 100 
Ga. Ry. & Elec........ 5s 1949 91 88 94 
Ga. RY. @ PWP.......-- 5s 1954 9” 894 
Ge. ee. PW. 00.62 ce 6s 1947 102 1004 1034 
Ga. Ry. & Pwr........ 7s 1941 104§ 105 107 
German Gen Elec.. 7s 1945 95 92 945 
Great — Elec. Pwr 

Cd a HS a ao 648 1950 86} 86 864 
Great Cena. Elec. Pwr. 

IE So ecral «n,n 7s 1944 90} 87} 1) 
Great Falls Pwr....... 58 1940 102} 99; 102} 
Great Northern Pwr... 5s 1935 98: 96 99 


Great Western Pwr.... 5s 1946 98} 4 99} 
Great Western Pwr..... 548 1955 97} 6 

Great Western Pwr.... 6s 1949 100; 100 = 102} 
Great Western Pwr.... 6s 1952 101 994 102: 


Havana Elec. Ry., Lt. & 


Pas Pallas c dase 08% 5s 1954 924 854 95 
Holtwood Pwr......... 6s 1954 103 100 104 
Houston Ltg.& Pwr... 58 1931 994 984 100 
Houston Ltg. & Pwr... 58 1953 94 90} bit 
Houston tg. & Pwr.... 538 1954 100 97 101 
Hydraulic Pwr........ 5s 1951 10! 993 102 
Hydraulic Pwr........ 5s 1950 101 100 §©103 


WOO PME... oo scccccs 5s 1947 943 93 973 


iBid price, low, high, Oct. 6, jLatest quotations available, 
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a 
Bid Price 
Companies Saturday, Low High 
Oct. 2 1925 1925 
BONDS (Continued) 
Ill. Elec. Pwr... 1943 102 994 103} 
 } . ee oe 1933 934 93 953 
Ill. Pwr. & Lt 1953 100} 1004 1025 
Ill. Pwr. & Lt 1953 100¢ 99 102; 
Se Els 5-0: ne 09:0 Om § 1947 98 97 99} 
Ind. Gen. Serv......... 58 1948 95 92 97} 
Ind. Lighting. crocs Ge Eee 80} 78 83 
Indiana & Mich Elec... 58 1957 98} 973 993 
Indiana & Mich. Elec... 5s 1955 95 95 98 
Ind. Pwr. ioe ... 748 1941 J105} i04 106 
Ind. Service........... 58 1960 8&9} 864 92 
Ind. Service........... 68 2020 864 73 88} 
Ingersoll-Rand........ 58 1935 993 92 99} 
Interstate Elec......... 68 1933 95 95 99} 
Interstate Pwr......... 68 1944 973 95 993 
Interstate Pwr . 78 1934 99} 97 100} 
Interstate Pub. Serv. 6s 1948 98 96 1004 
SO ses @ BM. ccc cece 5s 1932 971 97 99} 
Jersey Cent. Pwr.& Lt. 5is 1945 96 95 98 
Kansas City Pwr. & Lt. 5s 1952 99} 95% 101 
J ansas Elec. Pwr 6s 1937 100 97; 102 
Kansas Elec. Pwr .. 68 1943 100 977 102 
Kansas Gas & Elec.... 68 1952 101 98} 1034 
Kansas Gas & Elec.... 6s 2022 914 86} 943 
Kentucky Utilities .. 68 1949 99} 97 101} 
Kings County Elec. Lt. 

& Pwr 5s 1937 1024 99 103 
Kings County E lec. Lt. 

& Pwr ‘ 6s 1997 119} 1144 120} 
Kings County Ltg..... 58 1954 99} 89 101} 
Kings County Ltg..... 6}s 1954 105 103% 1084 
Knoxville Ry. & Lt.... 58 1946 924 88 954 
Laclede Gas Lt........ 58 1934 100} 98} 101} 
Laclede Gas Lt........ 548 1953 100} 95; 102 
Laurentian Pwr........ 68 1936 99} 96 100 
Laurentide Pwr.... 6s 1936 i99 96 100 
Laurentide Pwr 5s 1946 993 97 1003 
Lehigh Pwr. Sec. (notes) 68 1927 101 100} 101i 
Lincoln Gas & Elec 5s 1941 90 923 954 
Long Island Ltg ..-. 68 1936 100 98} 100} 
Long Island Ltg .. 68 1954 100} 99} 102 
Long Island Ltg ..+» 68 1948 103 102 105} 
Long Island Ltg 6s 1954 100} 99; 102 
Los Angeles Gas & Elec. 58 1939 98 98 101} 


Los Angeles Gas& Elec. 564 1943 97} 94 993 
Los Angeles Gas & Elec. 538 1947 97} 96 99} 


Los Angeles Gas & Elec. 5}8s 1949 97 95} 99? 
Los Angeles Gas & Elec. 68 1942 100 101} 104! 
Louisiana Pwr... .. 6s 1944 97} 97 99 

Louisville Gas & Elec 5s 1952 963 90} 99} 


Louisville Gas & Elec 54s 1954 101} 99 102 
Lower Austrian Hydro- 


Flee 6is 1944 85} 85} 86} 
Luzerne County Gas & 

Elec 5s 1948 98 97 99} 
Luzerne County Gas & 

Elec 7s 1944 103 994 104} 
Luzerne County Gas & 

Elec : .. 68 1954 101} 99 105 
Madison River Pwr 5s 1935 99 99: 101 
Manila Elec 7s 1942 1013 97; 1023 
Manila Elec. Ry & Ltg 5s 1953 89 85 92 
Manitoba Pwr o> oe -2nel 104 983 104% 

femphis Pwr. & Lt.... 5s 1948 98} 95 99} 
Metropolitan Edison 6s 1952 105 1014 106 
Metropolitan Edison 5s 1953 95} 91} 97 
Metropolitan Pwr. .- 68 1953 104 100 104 
Michigan Lt ade eo eee ne 98 97? 100 
Michigan No. Pwr 5s 1941 96 95} 97 


Milwaukee Elec. Ry. & 
Lt ; 

— e Elec. Ry. & 

sean Elec. Ry. & 
Lt 


5s 1926 100 991 1014 
4is 1931 96: 944 97 


5s 1951 98} 94 100 
peieranteans Elec. Ry. & 





Lt 5s 1961 89 84; 92} 
Milwaukee Elec. Ry. & 

Lt .... 68 1953 1003 98} 104 
Minn. Pwr. & Lt 5s 1955 95 95 97 
Minn. Pwr. & Lt oes On 3000 1034 1014 105} 
Miss. River Pwr > a 98} 964 100} 
Miss. River Pwr co0s. oe eee 103 102. 104 
Mo. Edison Elec .. 58 1927 6100 100 100} 
Mobile Elec ‘ .- 58 1946 94 91 97} 
Montana Pwr 5s 1943 993 97% 100; 
Montgomery Lt. & Wtr 

Pwr 5s 1943 86} 93} 
Montreal Lt.,Ht.& Pwr. 4!s 1932 97 98} 
Montreal Lt..Ht.& Pwr. 5s 1933 98} 101 
Montreal Pub. Serv.... 58 1942 89 94} 
Mountain States Pwr 6s 1938 96: 100} 
Nashville Ry. & Lt 5s 1953 97 94 98 
Nashville Ry. & Lt 5s 1958 89 84 88} 
Nassau Lt. & Pwr 5s 1927 99} 98 101 
Nassau & Suffolk Ltg 5s 1945 89 82 91 
National Pwr. & Lt.... 78 1972 101 97 103} 
Nationai Pub. Serv.... 6is 1955 95} 94 96} 
Nebraska Pwr a 5s 1949 99 97 99} 
Nebraska Pwr......... 68 2022 95} 89} 95! 
Nevada-Calif. Elec..... 68 1946 99 964 1003 
Nevada-Calif. Flec..... 68 1950 99 962 100} 
New England Pwr..... 5s 1951 101 100} 103 
New Jersey Pwr. & Lt. 5s 1936 95} 92} 973 
New Orleans Pub. Serv. 4)s 1935 85% 833 88} 
New Orleans Pub. Serv. 5s 1952 90} 90 92 
New Orleans Pub. Serv. 5s 1955 89} 89 904 
New Orleans Pub. Serv. 6s 1949 92 86} 93} 
N.Y. & Queens Elec. Lt. 

& Pwr..... 5s 1930 100 99} 100} 
N. Y. & Westchester 

BR, sn ard we ce .. 48 2004 78 76 81 
N. Y. & Westchester 

BR Nan tales so 1954 96 93 97 
New York Edison... 6is 1941 114% 112 115} 
New York Edison... 5s 1944 100; 99% 102 
N.Y. Gas & Elec. Lt., 

Ht. & Pwr 5s 1948 103} 100} ~ 104} 
N. Y. Gas & Elec. Lt., 


Ht. & Pwr 4s 1949 89 86 90} 
N.Y. State Gas & Elec.. 548 1962 100; 96 101} 
Newport News & Hamp- 

ton Ry ..Gas & Elec... 58 1944 89 84 93 
Niagara Falls Pwr . 58 1932 103 100 =—:103 


ee 


Bid Price 
Companies Saturday, Low High 
Oct. 3 1925 1925 





Niagara Falls Pwr...... 6s 1932 106} 103} 1063 
Niagara Falls Pwr.. 6s 1950 1043 105; 106} 
Niagara, Lock. & Ont. 

UE ciel hs 9-5 nee ke 5s 1954 98t 104} 110 


Niagara, Lock. & Ont. 
SG woes aa i 5s 1955 98} 974 100 
Niagara, Lock. & Ont. 


Nt» a's dpemé es «os 6 6s 1958 *103} wee 110} 
Norfolk Ry. & Lt....... 58 1949 94 95} 
No. Amer. Edison...... 6s 1952 101 981 102} 
No. Amer. Edison...... 648 1948 104 100! 106 
No. Amer. Lt & Pwr... 78 1954 98t 97 100 
North Caro. Pub. Serv. 58 1934 89 89 93} 
North Caro. Pub.Serv.. 68 1954 94 91} 96 
North Caro Pub. Serv... 6)s8 1944 98 96 100 
North Shore Elec. .. 58 °1940 99 97; 100 
No. Calif. Pwr......... 58 1948 994 984 100} 
No. Ind. Gas & Elec.... 5s 1929 99 97 100; 
No. Ind. Gas & Elec.... 68 1952 100 994 103} 
Northern N. Y. Utilities 53s 1949 99 964 100} 
No. Ohio Trac. & Lt.... 48 1933 85 82 87} 
No. Ohio Trac. & Lt.... 58 1956 81 78 87 
No. Ohio Trac. & Lt.... 68 1926 983 98} 100 
No. Ohio Trac. & Lt.... 68 1947 94¢ 91 97 
No. Ontario Lt.& Pwr.. 6s 1931 98 95; 99} 
No. States Pwr.. . . 638 1933 118? 105% «121 
No. States Pwr. (notes) . 6\s 1933 103 99} 104} 
No. States Pwr..... .. 68 1948 102 101 1043 
No. States Pwr..... .. 68 1941 104} 103 107} 
No. States Pwr........ 5s 1941 96 93 99} 
No. Tex. Elec.......... 58 1940 78 804 82) 
Northwestern Elec. . 6s 1935 101 101} 102} 
Northwestern Pub. Serv. 63s 1948 99 97} 100: 
ES n-«-a 5 08 6:6cced 5s 1952 92 89} 96 
ear 6s 1953 102} 101 1044 
CINE, csc docdesnes 6s 2024 92} 88} 95} 
ere 7s 1951 106 106; 107} 
Ohio Pub. Serv........ 5s 1954 90} 87 93 
Ohio Pub. Serv..... .. 68 1953 100} 98 101} 
Ohio Pub. Serv... . Tis 1946 111 108 112} 
Ohio Pub. Serv.. 7s 1947 109 107% 111} 
Ohio River Edison 6s 1948 10'} 98); 104 
Okla. Gas & Elec....... 58 1950 91} 934 96 
Okla. Gas & Elec 6s 1940 96 96 98} 
Ontario Pwr. of gaan 

Falls. ... 5s 1943 99} 98 100} 
Ontario Transmission... 58 1945 99} 97 99} 
Ozark Pwr. & Wtr.. 5s 1952 76 75 81 
Pacific Coast Pwr...... 5s 1940 98 97} 99} 
Pacific Gas & Elec...... 58 1942 96} 93} 99 


& Elec. - 68 1955 J93i 94 95} 
& Elec .- 548 1952 100 97$ 102} 








Pacific Gas& Elec...... 68 1941 105} 103; 106} 
Pacific Lt. & Pwr....... 5s 1951 99 98} 100} 
Pacific Lt. & Pwr....... 5s 1942 99} 98 101 
Pacific Pwr. & Lt....... 5s 1930 99 98 100 
Pacific Pwr. & Lt....... 58 1953 j96% tater. eunee 
Parr Shoals Pwr.. 5s 1952 94 92} 97 
Patterson & Passaic ‘Gas 

PMIOD, os brad 0.0% 5s 1949 96 100} 
Penn Central Lt. & Pwr 68 1953 102 104} 
Penn Edison........... 5s cee 94 973 
OS OT a er 96 99} 
POON. MaGO. .... 02.5050 93? 95 
Penn Ohio Elec........ 99}; 105 
Penn Ohio Pwr. & Lt... 95 99 
Penn Ohio Pwr. & Lt... 97 94 99 
Penn Pwr. & Lt. 96} 95 98} 
Penn Pwr. 95 984 
Penn Pwr. 1024 105} 
Penn Pwr. 106 1074 


Penn Pub. 
Penn Pub. 
Penn Wtr. 
Penn Wtr. 
Phila. Co 
Phila. Co. . 
Phila. Co. . 
Phila. Elec 
Phila. Elec 





Phila. Elec 103} 107 
Phila. Elec 104} 107} 
Phila. Elec. : ¢ 104 108 
Portland Elec Pwr..... 68 1947 99} 963 100} 
Portland Gen. Elec..... 58 1935 98; 98} 100% 


Portland Ry., Lt. & Pwr.5s 1942 94} 84} 92 
Portland Ry.,Lt.& Pwr. 6s 1947 98} 94 100} 
Portiand Ry.,Lt.& Pwr. 7}s 1946 106} 105} 108 


Potomac Edison....... 6s 1949 98 96 100 

Potomac Edison.......- 61s 1948 101 99 103} 
Potomac Elec. Pwr..... 58 1929 100 99 100} 
Potomac Elec. Pwr..... 58 1936 99 98} 100 

Power Corp. of N. Y.... 68 1942 99 97: 101 

Power Corp. of N. Y.... 648 1942 1034 99; 103} 
Power Securities....... 68 1949 iso nape ae 
Pub. Lt. & Pwr 5s 1945 68 64 “79 

Pub. Serv. Co. of Colo.. 5's 1954 93} 92 96i 
Pub. Serv. Co. of Colo.. 68 1953 99 98 101 

Pub. Serv. Co. of Colo.. 78 1933 99 984 102} 
Pub. Serv. Corp.of N.J. 58s 1959 105 103% 105} 
Pub. Serv. Corp.of N.J. 6s 1944 99} 95 100 

Pub. Serv. Co. of No.Ill. 58 1956 96 91 97} 
Pub. Serv. Co. of No.Ill. 548 1962 100} 96} 102} 
Pub. Serv. Co. of No.Ill. 548 1964 100} 96: 102) 
Pub. Serv. Co. of Okla... 68 1949 99 974} 103 

Pub. Serv. Elec. & Gas.. 5}8 1959 103 98; 105} 
Pub. Serv. Elec. & Gas.. 5}s 1964 1024 99; 105 
Public Utilities, 

(Evansville, Ind.) . 68 1929 993 99 101 
Puget Sound Pwr. 5s 1933 98 984 100} 
Puget Sound Pwr. & Lt. . 5is 1949 98i 96; 100} 
Quebec Pvwr.. 6s 1953 101} 98? 102} 
Queensborough Gas & 

Elec. 5s 1952 99 96} 100} 
Queensborough Gas & 

ea Tr 6s 1953 103 101 105 
Rio de Janeiro Tram., 

12.4 Pwr...... 5s 1935 912 85 91} 
Robbins & Myers. ~. 26 1063 63 57} 73} 
Rochester Gas & Elec... 548 1948 102 102 104} 
Rochester Gas & Elec... 78 1946 109} 109} 111 
Rockford Elec . 68 1939 99 98 101 
St. Joseph Ry., Lt., Ht. 

& Pwr - . 58 1937 915 85} 92 
- Paul Gas Lt... .. 58 1944 100 98} 100} 

Paul Gas Lt... 5is 1954 101 98 102} 
Salt River Valley W tr... 68 1938 1100 ba hin teeie 
Salmon River Pwr .. 58 1952 99} 98} 101} 
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Companies Saturday, Low Hig 
Oct. 3 1925 1925 
San Antonio Gas & Elec. 5s 1949 97 96 98} 
San Antonio Pub. Serv.. 6s 1952 101% 994 104 
San Diego Cons. Gas & 

SES: wien aids. oa a ete whe 5s 1939 100 98 101 
San Diego Cons. Gas & 

| ERE ee 6s 1939 101} 99 103 
San Joaquin Lt. & Pw r.. 58 1945 98 98 100 
San Joaquin Lt.& Pwr.. 6s 1950 101} 101 108 
San Joaquin Lt.& Pwr.. 6s 1952 101 994 103} 
San Joaquin Lt.& Pwr.. 6s 1954 100 99 101 
Savannah Elec. & Pwr.. 7}8 1941 i104} ie bees 
Saxon Pub. Wks. (Ger- 

th dias 56 2190 7s 1945 92 90 93} 
Scranton Electric. 5s 1937 994 994 101; 
Seattle Elec....... fs 1930 99 995 101 
Seattle Elec. 5s 1929 99 99 100} 
Seattle Elec....... 5s 1939 90 90 93} 
Seattle Ltg. 5s 1949 89 85} 92 
Shawinigan Wtr.& Pwr. 5s 1934 100 100 1014 
Shawinigan Wtr. & Pwr. 53s 1950 102 101} 104 
Shawinigan Wtr.& Pwr. 6s 1950 104} 104 106} 
Sfemens & Halske... 7s 1928 96% 934 99) 
Siemens & Halske. . 7s 1935 94} 90} 96} 
Sierra & San Francisco 

Pwr. 5s 1949 75 75 80 
Sierra & San Francisco 

Pur... .. 68 1949 89 87 93} 
Sioux City Gas& Elec.. 68 1947 100 99 102 
Sioux City Gas& Elec.. 68 1949 100 99 102 
So. Caro. Gas & Elec.... 68 1942 87 87 93 
So. Caro. Gas & Elec.... 68 1932 75 83 88 
Southeast Pwr. & Lt 6s 2025 97 9645 97} 
So. Cal. Edison...... 5s 1939 99} 99; 101 
So. Cal. Edison. . . 5s 1944 95 925 96} 
So. Cal. Edison. .... .. 548 1944 101 98} 102° 
So. Cal. Edison........ 6s 1943 101} 100} 104 
So. Cal, Edison........ 6s 1944 103} 102} 105} 
So. Cities Utilities...... 8s 1931 98 100 102 
Southern Colo. Power... 6s 1947 98} 93% 99] 
So. Public Utilities. .... 5s 1943 97 974 100} 
So. Sierras Pwr... .. 68 1936 102 102 104} 
So. Utilities . 68 1933 100 974 102) 
So. Wisconsin Pwr . 58 1938 89 88 93 
Southwestern Gas & 

Elec.... % 5s 1932 964 94 98 
Southwestern Gas & 

Elec. .. 6s 1957 96 89 973 
Southwestern Pwr.& Lt. 58 1943 94 90 97 
Southwestern Pwr.& Lt. 68 2022 92. 884 94} 
Southwestern Utilities... 88 1936 97 96 102 
Springfield Ry. & Lt.... 58 1926 o7t 98? 1003 
Standard Elec. of Cal... 5s 1939 98 984 100} 
Standard Gas & Elec... 68 1935 99} 91 101 
Staten Island Edison... 6}s 195: 104 104 106} 
Syracuse Ltg.......... 5s 1951 99 974 100} 
Syracuse Ltg.........-- 54s 1954 101 100} 103 
Tampa Elec. cases a2 199 vig etal a eae 
Tenn. Elec. Pwr..... 6s 1947 102} 99; 104} 
i ty Ae . 68 1962 93 90 96} 
Tex. Pwr. & Lt...... 5s 1937 98 97 994 
Tex. Pwr. & Lt......... 68 2022 96 90 96} 
Tide Water Pwr..... 6s 1942 994 98} 101 
Tide Water Pwr... 7s 1937 98} 97; 101} 
Toho Elec. Pwr. (Japan) 7s 1955 90 87 91} 
Tokyo Elec. —" 6s 1928 99 98; 99) 
Toledo Edison. . 568 1947 98t 97 100 
Toledo Edison. 7s 1941 108i 108% 110 
Toledo Gas Elec.& Htg. 5s 1935 96 975 100} 
Toledo Trac., Lt. & Pr. 

notes... . ...-++. 548 1930 98} 98 1004 
Topeka Edison... 5s 1930 98} 97 100 
Topeka Ry. & Lt.. 58s 1933 954 90} 96} 
Trenton Gas & Elec. 5s 1949 98 9s 100 
Tri-City Ry. & Lt .. 58 1930 98 963 99} 
Twin State Gas & Elec 8 1953 9% 84 94} 
Tyrol Hydro-Elec. Pwr. 718 1935 96} 944 96} 
Union Elec. Lt. & Pwr... 5s 1932 101} 993 102 
Union Flec. Lt. & Pwr.. 58 1933 993 98! 101 
Union Elec. Lt.& Pwr.. 58 1954 98} 97 100 
Union Elec. Lt. & Pwr.. 548 1954 100; 100. 104 
United Elec. of N.J.... 48 1949 87} 85 88} 
United Elec. Lt. & Pwr.. 44s 1929 798) 98} 99 
United Gas & Elec. 6s 1945 97 96 101 
United Lt. & Pwr. notes 5js 1928 I98% 98 100 
United Lt. & Pwr...... 5148 1959 94 89} 97 
United Lt. & Pwr...... 63s 1974 94} 92} 974 
United Lt. & Rys....... 58 1932 96 934 973 
United Lt. & Rys.... 6s 1926 99 100% 101 
United Lt. & Rys....... 68 1952 99 95} 100: 
United Lt. & Rys....... 68 1973 89 87 92 
United Pwr. & Lt...... 6s 1944 101 99 103 
Utah Lt. & Trac....... 58 1944 87} 83} 91} 
Utah Pwr. & Lt........ 58 1944 94} 91 98) 
Utah Pwr. & Lt. 6s 1944 102 102 1043 

Utah Pwr. & Lt .. 68 2022 92 88 944 
Utica Elec. Lt.& Pwr... 5s 1950 101% 100; 102 
Utica Gas & Elec 5s -1957 102 98} 103 
Vermont Hydro-Flec... 6s 1929 99 98; 1003 
Vicksburg Lt.& Trac... 5s 1932 90 89 934 
Virginian Pwr. . . 68 1942 93} 88 96 
Virginian Pwr.... 64s 1954 100 99 1024 
Virginia Ry. & Pwr. 5s 1943 96} 93; 99 
Wagner Elec. Mfg...... 7s .... 100} 100 102 
Washington Coast Util. 6s 1941 101 99} 101} 
Washington Wtr.Pwr.. 5s 1939 100} 993 101% 
West Penn Pwr........ 58 1963 98} 93; 994 
West Penn Pwr........ 58 1946 98} 93} 100. 
West Penn Pwr........ 548 1953 103 100} 105% 
West Penn Pwr........ 7s 1946 100} 104: 1073 
West Virginia Lt., Ht. 

Ns os 690s . 68 1929 100 95 100 
West Virginia Utilities.. 6s 1935 96} 91 98 
Westchester Ltg ..... 5s 1950 101} 98 102 
Western Elec 5s 1944 100} 98 101i 
Western N. Y. Utilities.. 5s 1946 94 90 97 
Western Pwr....... 638 1954 100 97 1003 
West. States Gas& Elec. 5s 1941 97 95 994 
West. States Gas & Elec. 68 1947 98 97 1004 
Westinghouse Elec. & 

Betas Ss .. 78 1931 1063 103{ 108% 
Wisconsin Elec. Pwr.... 58 1954 98; 93) (99 
Wisconsin Gas & Elec... 58 1952 98 97 100} 
Wis.-Minn. Lt.& Pwr... 5s 1944 96 93 96 
Wis. Ry., Lt.&Pwr.... 58 1933 92) 87) 93% 
Wis. River Pwr........ 5s 1941 90 85 92% 
Yadkin River Pwr...... 5s 1941 98 99} 
Yarmouth Lt.& Pwr... 5s 1937 83 87 
Yarmouth Lt.& Pwr... 8s 1951 98 102 

aac 





iBid price, low, high, Oct. 6. 





iLatest quotations ayalls 





